
TUNISIA: THE WHEAT DEVELOPMENT PROGRAM 

A.I.D. Project Impact Evaluation No. 48 

William Frederick Johnson, Team Leader 
(Agricultural Economist, Support Staff fcr Bocrcl for 
International Food and Agricultural Development) 

Carl E. Ferguson 
Consultant and Agronomist 

(Former AID Employee) 

Mona Fikry 
Consultant, Development Anthropologist 

U.S. Agency for International Development 

October 1983 

The views and interpretations expressed in this report are 
those of the authors and should not be attributed to the Agency 
for International Development. 



A.I.D. EVALUATION PUBLICATIONS 

A complete list of reports issued in the A.I.D. Evaluation 
Publication series is included in the back of this document, 
together with information for ordering reports. 



TABLE OF CONTENTS 

Page 

Foreword ............................................ iii 

Acknowledgments ..................................... iv 

Summary ............................................ vi 

Project Data Sheet .................................. x 

Glossary of Abbreviations ........................... xii 

Map of Tunisia ....................................... xiv 
I . The Project Setting ............................ 1 

A . General Background .......................... 1 
B . Agronomic and Environmental Constraints 

in Wheat Production ......................... 4 

I1 . The Project .................................... 6 

A . Project Development ........................ 6 
B . Project Description ........................ 7 
C . Project Activities ......................... 8 
D . Project Goals ......................a.O..... 8 
E . Project Organization and Administration .... 11 

1 . The Initial Period ..................... 11 
2 . The Office of Cereals and Projet Ble' ... 11 

F . The Training Program ....................... 14 

I11 . Impact of the Program ......................... 15 

A . Overall Impact .............................. 15 
B . Use of New Varieties and Increases in 

Wheat Yields and Production ................. 16 
C . A Cadre of Trained Tunisian Agriculturists .. 19 
D . An Ongoing Wheat Research and Extension 

Program ..................................... 19 
E . A Strengthened Agricultural College ......... 20 
F . A Certified Seed Production Program 

Established ................................. 20 
G . Economic Impact ............................. 21 
H . Sociological Impact ......................... 25 

1 . Positive Impacts ........................ 25 . ...................***** 2 Negative Impacts 25 



IV. Conclusions .................................... 26 

V. Lessoqs Learned .............................. 29 

Appendixas 

Methodology 
Institutional Policy and Economic Influences 
Social Implications of The Wheat Development 
Program (Projet ~ 1 6 )  
Figures and Tables 
Persons Contacted 
Photos 
Communique 
Notes on Authors 

Bib1 iography 



FOREWORD 

In October 1979, the Administrator of the Agency for 
International Development (AID) initiated an Agency-wide 
ex-post evaluation system focusing on the impact of 
AID-funded puo J ects . These impact evaluations are 
concentrated in particular substantive areas as 
determined by AID s most senior executives. The 
evaluations are to be performed largely by Agency 
personnel and are to result in a series of studies which, 
by virtue of their comparability in scope, will ensure 
cumulative findings of use to the Agency and the larger 
development community. This study of the impact of the 
AID Wheat Development Program in Tunisia was conducted in 
April 1982 as part of this effort. A final evaluation 
report will summarize and analyze the results of all the 
studies in this sector and relate them to program, 
policy, and design requirements. 
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The Tunisian Wheat Development Program (Pro jet 814) 
was designed and implemented from 1965 to 1977 by USAID, 
the Ford and Rockefeller Foundations, the International 
Maize and Wheat Improvement Center (CIMMYT) in Mexico, 
and the Government of Tunisia. It was conceived in 1965 
at a time when the economic chaos following independence 
from the French Protectorate prompted the Government of 
Tunisia to explore every avenue to reverse the decline in 
agricultural production, particularly of food . 
Development of Tunisian institutions and training of 
Tunisian staff were priority goals to fill the gap 
created by the exodus of the French civil servants and 
other European farmers and entrepreneurs in 1964. The 
ultimate goal of the Government was and remains 
"self-sufficiency in food production." 

The purpose of the Program was to introduce and adapt 
to the Tunisian environment and climate the new semi- 
dwarf high-pielding wheat varieties that had been 
developed at CIMMYT in Mexico. The other important 
purpose of the program was to train Tunisians in 
agricultural research and extension methods as a means of 
developing institutional capabilities for Tunisia to 
carry out research and extension activities alone. 

The impact of the Program has been slow but 
positive. Much of the impact is being felt now, some 
five years after the Program was phased out and 17 years 
after its conception. If one single factor haa to be 
identified as the program's most important contribution, 
it would be the development of the program for advanced 
degree training, particularly to the Ph.D. level. The 
research capability developed by this advanced training 
has become most effective in the past three years. The 
impact is being demonstrated in research results; in an 
effective extension program; in improvements in 
institutional capabilities in research, extension, and 
education; and in farmers' increased acceptance of new 
varieties and improved technology, resulting in increased 
yields and production. 

Training has enabled Tunisians to successfully 
continue research and extension activities without 
assistance after the program was phased out. Nineteen 
Tunisians were trained in the United States to the level 
of M.S. and Ph.D. degrees in agricultural sciences. This 
was supplemented by practical training of 55 other 



Tunisians at CIMMYT in Mexico, in Australia, and in 
Tunisia. Of the 19 who received advanced training, 13 
are working directly or indirectly in the cereals program 
in Tunisia; 11 of these are directly involved. Of the 19 
Tunisians, one is continuing advanced studies in the 
United States and five are working abroad with 
international or other organizations. Four of the 
Tunisians who received Ph.D. degrees are involved in 
research at the National Agricultural Research Institute 
of Tunisia (INRAT) while teaching at the National 
Agricultural Institute of Tunisia (INAT, the national 
agricultural university). Two Tunisians trained to the 
M.S. level are participating in the research program at 
INRAT. 

During the life of the Program, five new bread wheat 
and five new durum wheat varieties were developed and 
introduced to farmers with varying degrees of success. 
After the program was terminated in 1977, Tunisians 
trained under the program continued to develop varieties 
with characteristics that improved on those developed 
earlier. In 1980 and 1981, two improved varieties of 
bread wheat and two improved varieties of durum wheat 
were developed and put into use. Some of these later 
varieties were more resistant to diseases and drought 
than earlier varieties, and consequently were more 
acceptable to farmers. 

An extension and farm demonstration system and 
program were developed in the beginning of the Wheat 
Development Program to work closely with the research 
activities to extend results to farmers and to feed back 
problems to research scientists. The Technical Civision, 
established in the Office of Cereals, successfully 
carried out its functions during the life of the 
program. It is now staffed with trained Tunisians and is 
still operating a successful program. 

As a result of the Program, Tunisia's cereal 
production (wheat and barley) was greater during the 
11-year period 1971. through 1981 by 5.302 million metric 
tons than during .the previous 11-year period. Despite 
population growth, annual per capita product ion of 
cereals increased from 104 kilograms in 1970 to 160 
kilograms in 1980, using average annual production 
figures for the two periods and the population levels of 
1970 and 1980, respectively. Furthermore, the increased 
production was achieved on an area of land less (by over 
200,000 hectares in each year, 1980 and 1981) than in the 
previous four years. The increased product ion of cereals 
saved the Government of Tunisia the foreign exchange 



costs of annually importing 299,000 metric tons of durum 
wheat, 77,000 metric tons of bread wheat, and 106,000 
metric tons of barley that would have been required 
otherwise during each year 1971 through 1981. The value 
of this amount of annual imports at 1981 prices would 
have been $125,944,000 (cost, insurance, and freight in 
Rotterdam,. imported from the United States). This was 
made possible at a total cost to the United States 
Government, Rockefeller and Ford Foundations, and CIMMYT 
of less than $3.5 million in technical assistance. 

The Program has resulted in other benefits to 
Tunisia. It contributed to increased per capita 
consumption of cereals, mostly in the form of increased 
use of commercial bread and noodles. While no national 
data were available to confirm the fact, there was 
evidence that farmers' income had improved and that 
subsistence farmers had been integrated into the money 
economy. Cereal farming had become mechanized and farm 
families were purchasing prepared foods such as 
commercial noodles and bread. 

The positive impact was not without some negative 
effects. Rural migration of men had led to a change in 
the role of rural women, with an increase in their 
participation in farming and rural industries, and a 
decrease in their role in home preparation of food. 
While this nay be viewed as a positive gain for women, it 
has had one negative result. Increased use of purchased, 
prepared foods (principally noodles and bread) instead of 
home-prepared food has decreased the nutritional levels 
of farm family daily diets. 

Not all the institutional goals have been achieved. 
Integration of research and extension has not been acted 
on. The planners had sought flexibility in mana ement, f financing , decision-making , and action by estab ishing 
the Program under the parastatal, semi-autonomous Office 
of Cerea3.s , a commercial organization concerned with the 
purchase and sale of cereals. This office, which is 
outside the Agricultural Services oT the Ministry of 
Agriculture, was not impeded by the bureaucratic 
constraints of other agencies. At the same time, it did 
not play a role in providing technology to farmers. 
During the life of the Program, activities were 
integrated through personal cooperation of scientists who 
cut across institutional lines. This system continues 
today. 

Despite these weaknesses, the institutitons in 
research, education, and extension have developed basic 



capabilities, resulting directly and indirectly from the 
Program, which permit them to continue successful 
activities. However, the goal of self-sufficiency in 
food production has not been achieved. This goal is 
illusory and has tended to overshadow $the progress that 
has been made, as continued growth, of population and 
increased per capita consumption of cereals have widened 
the food gap, requiring increases in imports. Tunisia's 
overall goals of using its resources to comparative 
advantage, and of producing higher valued crops on the 
better land (under irrigation where feasible) for export 
and to supply the thriving hotel-tourist industry are 
both aimed at achieving a balance in international trade 
of agricultural products, which makes good economic 
sense. Achievements in cereal production are due not 
only to the scientific progress achieved under this 
Program, but also to improvements in institutions, 
economic conditions, and policies in the agricultural 
sector. 
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USAID Mission-Tunisia 

USAID Mission Directors responsible (1966-1'977) were Stuart 
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Tunisian Dinar; in April 1.982 the exchange rate 
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I* W E  PROJECT SETTING 

A. General Background - 
In 1965, the Government of Tunisia (GOT) and 

AID/Washington first conceived the idea of introducinp; and 
testing in Tunisia the new semi-dwarf varieties of wheat 
developed in Mexico at the International Research Center for 
Improvement -of Maize and Wheat (CIMMYT). At that time, the 
Tunisians had had only nine yeara of experience in establish- 
ing a new Government to replace colonial rule under the French 
Protectorate which had ended in 1956. 

In 1964, Prenident Habib Bourguiba broke the independence 
agreement between Tunisia and France; which had provided for 
an orderly transfer of control from the French Protectorate to 
an independent Tunisia. At the same time, he called for 
eviction from Tunisia of all colon farmers who had been 
cultivating 850,000 hectares of t m e s  t agricultural land- in 
Tunisia and producing almost all of the wheat that was mar- 
keted in Tunisia and ex o r t e d d  Tunisia was, left without 

; managers trained in mo c f  ern, intensive, mechanized farming 
methods to operate this land. 

The immediate consequence of the loss of the Europeans was 
a drastic decline in wheat and other agricultural production. 
Cereal (wheat and barley) production declined from an annual 
average of 738,000 metric tons during the five-year period 
endin in 1956 (Table D-3 and Figure 'D-1) to an annual average 
of 48 9 ,000 metric tons during the five-year period (1965-1969) 
following eviction of the colons (Table D-4 and Figure D-2), 
while consumption needs, whichwere 561,000 metric tons per 
year in 1966, were increasing with population growth. 

Cereals, principally wheat and barley, are the major 
staple food of the Tunisian population. There are two basic 
kinds of wheat: durum, or hard wheat, which yields a semolina 
that is relatively nonglutinous , making it ideal for pastries, 
spaghetti, and couscous; and soft, or bread wheat, used to 
make bread by all commercial bakeries. Cereals provided 30 
percent of the value added to principal food crops in the 
agricultural sector during the years 1962 to 1971 (in constant 
1966 prices.) Until 1966, durum wheat had accounted for 25 
percent of the total value of agricultural exports. Tunisians 

11 ' Harold, D. Nelson, Ed. , Tunisia--A Country Study, Foreign 
Xrea Studies, Washington, D . C ~  the American University, 1979. 



obtained 57 percent of their daily caloric intake ??=T 70 percent of thefr protein intake from wheat products., 

Producing food, particularly wheat, to meet consump- 
tion needs was urgent in order to maintain political 
stability and bring about economic progress. The biggest 
and most critical task faced by the new Tunisian Govern- 
ment in 1964 was developing a trained staff for 
administering the Government, and a corps of trained 
agricultural scientists and technicians to staff institu- 
tions and to provide services to the farm population. 
Farmers had to be trained to manage the former European 
'colon land in capital-intensive atl;riculture, while the 
traditional Tunisian farming sector had to be integrated 
into the modern sector and brought up to date in methods 
of farming. 

The Tunisian Government looked for help to the United 
States Government, which had signed a Technical Coopera- 
tion Agreement in 1957. While the United States agreed 
to provide food aid, this was viewed as a temporary 
measure. The Tunisian Government considered it a 
political mandate to maintain self-sufficiency in food 
production after independence. 

Over time, the Tunisian Government reconciled its 
difference with the French Government, and in the latter 
part of the 1960s France resumed a large technical 
assistance program which had important influences on the 
Wheat Development Program, both positive and negative. 
The limited research capacity at the National Agricul- 
tural Research Institute of Tunisia (INRAT), even with 
French assistance, and the weak central system of 
administration were factors which influenced planners to 
place the Wheat Development Project outside the normal 
system of research administration. 

At the time, Tunisia had no national agricultural 
extension system. INRAT did not have direct institu- 
tional ties with extension-type activities and lacked a 
direct relationship with the farm population. Even 
greater problems were faced by the Program in the policy 
area in the initial years. 

The Neo-Destorian Party which ran the Government was 
in the process of initiating a national program to imple- 

2/ William F. Johnson, "Agriculture Sector Paper, Annex - 
to Agricutural Development Loan Paper, " Table 17, 
February 18, 1972. 



ment its philosophy of socialism. The approach to 
development was national planning and control of the 
economy, utilizing the national ztructure that had been 
established under the Protectorate. 

Parastatal commodity agencies were established to regu- 
late prices, manage production and distribution, and 
provide assistance to farmers. One such agency was the 
Office of Cereals, established in 1962 with over 100 
collection and distribution points throughout the rural 
area. This Office was to assume full responsibilit~ for 
the Wheat Developlnent Prograa, or "Projet Ble', ' as 
translated in French, a name that identi ied the Program 

3 f  to the Tunisians throughout the country., 

The Tunisians retained the national administrative 
structure that had been established under the Protec- 
torate. This was a highly centralized system with 
controls at the national level which governed through 
regional offices, called governorates, to cities, shiek- 
doms, towns, and villages. To provide services in each 
sector, ministries were organized at the national level 
to work through each of the regional offices. Thus, 
agricultural development was planned by the Ministry of 
Agriculture and implemented through the governorates. 
This system continues today. 

Cooperatization of land holdings and private 
businesses had been envisioned by Ahmed Ben Salah, 
architect of Neo-Destorian socialism, as a means of 
efficiently managing land resources, marketing the 
products, nd achieving social equity among its par- 
ticipants ., 4 The program implemented in the early 
1960s failed for a number of reasons, but primarily 
because it destroyed individual initiative and incentives 
to the producers, cooperative members, and 
entrepreneurs. Inefficient management and centralized 
Government controls were other factors. Production 
declined and agricultural markets dried up. This policy 
limited the progress of the Wheat Development Program to 
the state farms until the policy was changed. 

These economic consequences and public resistance 
caused the Government to curtail the cooperative movement 

31 Ibid. - 
41 Harold P. Nelson, 9. cit. - -- 



in September 1969.21 Since 1969, the Government has 
followed a mixed policy of "coexistence" of the private, 
public, and cooperative sectors, under a highly 
centralized system of national planning with admini- 
stration through regional officas, called governorates, 
to local units. However, the disruptive impact of the 
cooperatization program on private farmers has taken 
years to overcome and has affected the progress of this 
Program. Nevertheless, the trend of Government policy 
toward emphasizing private ownership in the long run has 
had a very definite positive influence on the outcome of 
the Wheat Development Program. 

E. Agronomic and Environmental Constraints in Wheat 
Production 

The northern part of Tuni~ia and some of the central 
plateau are ideally suited to the production of wheat. 
Here the moist cool air of the coastal Mediterranean Sea, 
which borders northern Tunisia, combines with the warm 
air from the Sahara Desert to the south to provide 
excellent conditions for winter and spring growth and 
early summer maturing of wheat during normal years. 
However, in some years the weather conditions result in 
severe droughts with crop damages or failures. 

Wheat, both durum and soft, has always been grown in 
an area of about 1.5 million hectares on the best soils 
in the northern valleys and plains of north-central 
Tunisia. Since growing wheat is normally not as econom- 
ically rewarding as growing vegetables on irrigsted land, 
nearly all wheat in Tunisia is produced under rain-fed 
conditions. However, where water is available, some 
farmers do use supplemental irrigation during prolonged 
dry periods. Small subsistence farmers in the north and 
central part of Tunisia survive on durum wheat production 
which, in the past, they had grown almost exclusively. 
Barley is grown in the semi-arid region of central and 
southern Tunisia for both livestock and human consump- 
tion. It replaces wh8f' t in the diets of subsistence 
farmers in these areas., 

5/ M. Yudelman, "Follow-up Report on Tunisian Agricul- - 
ture," report done for U S A I D / T U ~ ~ S ~ ~ ,  September 7, 1965. 

6/ William F. Johnson, 9. cit. - - 



Before the Program started, national average annual 
yields of durum wheat ranged from less than 3 to about 
5.5 quintals per hectare (0.55 metric tons) (Table D-5 
and Figures D-2 and D-5) depending upon the amount and 
distribution of annual rainfall. Bread wheat yields had 
been substantially higher when grown by colon farmers, as 
they had used a higher level of production technology and 
farmed the more productive soils. The colons cultivated 
durum wheat also, primarily for export t o n c h  markets, 
and also cultivated some bread wheat. 

Low yields were caused by the characteristics of the 
varieties of wheat used, climatic factors, soil 
conditions, and husbandry practices. First and perhaps 
foremost were the vagaries of the North African climate. 
Rainfall is highly variable, both in total annual amount 
and in distribution during the growing se son, averaging 
annually from about 600 millimeters ( r n r n ) ~ ?  in the North 
to only 200 mm and below in the dry area in the South 
(Figure D-4 and Tables D-6 and D-15). Here, barley, 
which is more resistant to moisture stress and poor 
soils, is the main cereal crop. Durum also does better 
in areas of less rainfall than does bread wheat, and is 
grown further south than bread wheat. 

In addition to rainfall variability (Table D-6 and 
D-15),8/ crops are sometimes subjected to damaging hail 
and wind storms during the latter part of the growing 
season. Also, frosts can take. a heavy toll, reducing 
plant vigor and yields. Hot winds just before maturity 
may cause shriveled grain and reduced yields and 
production. 

Fertilizer had been used to a limited extent before 
the project was started and was confined mostly to former 
colon lands which were occupied by production coopera- 
tives after the 1964 exodus of colons. Even there, 
fertilizer use, particularly of nitrogen, was well below 
the amounts required for optimum cereal production. Use 
of herbicides for weed control was practically unknown in 
preproject years. Weeds were then, and still remain, a 
problem in wheat production, competing with limited soil 
moisture and plant nutrients and causing reduced yields. 

71 25.4mn; = 1 inch. The less productive hilly regions - 
are subject to heavy erosion under cultivation of cereals. 

8/ Mohamed Ben Senia, "Supply Response of Cereals in 
Tunisia," abstract of Ph.D. thesis submitted to the 
Graduate Faculty, Iowa State University, 1981. 



-*en t h e  Program was conceived i n  '1965, t h e  Govern- 
ment had no n a t i o n a l  c e r t i f i e d  seed  program. Seed was 
produced by c o o p e r a t i v e  seed growers ,  and t h e  amount w a s  
l i m i t e d .  C r e d i t  f o r  purchase  o f  i n p u t s  was a v a i l a b l e  
o n l y  t o  c o o p e r a t i v e s  and a l i m i t e d  number o f  p r i v a t e  
f a rmer s ;  c r i t e r i a  f o r  bank c r e d i t  had f avo red  cooper-  
a t i v e s  and after  t h e  end o f  t h e  c o o p e r a t i v e  l and  re form 
p e r i o d ,  t h e  l a r g e  end medium farmers. Both durum and 
bread  wheat variet ies ,  t r a d i t i o n a l l y  used,  had become 
adap ted  t o  c o n d i t i o n s  o f  low s o i l  f e r t i l i t y ,  o f t e n  
un favo rab l e  c l i m a t i c  condi t io r ,  s , and less than  optimum 
t i l l a g e  and seed ing  p r a c t i c e s .  These v a r i e t i e s  were low 
y i e l d i n g  even w i t h  f e r t i l i z e r  a p p l i c a t i o n s .  

11. THE PROJECT 

A t  t h e  t i m e  o f  p r o j e c t  p l ann ing ,  i t  was recognized  by  
t h e  Government o f  T u n i s i a ,  CIMMYT, and s c i e n t i s t s  o f  t h e  
USAID Miss ion t h a t  of  paramount importance f o r  improving 
wheat p roduc t ion  was t r a i n i n g  o f  Tun i s i ans  i n  a g r i c u l -  
t u r a l  s c i e n c e s ,  as w e l l  as i n  management and o p e r a t i o n s  
o f  a n a t i o n a l  e x t e n s i o n  and r e s e a r c h  system. Another 
b a s i c  requ i rement  was t o  p rov ide  equipment,  s u p p l i e s ,  and 
g e n e r a l  l o g i s t i c s  suppor t  i n  an  organ ized  manner t o  
a s s u r e  o p e r a t i o n a l  v i a b i l i t y .  Developing f a c i l i t i e s  and 
manager ia l  c a p a c i t y  t o  o p e r a t e  a n  e f f e c t i v e  n a t i o n a l  seed 
c o n t r o l  and c e r t i f i c a t i o n  s e r v i c e  was a l s o  neces sa ry .  

A. P r o j e c t  Development 

I n  t h e  mid-1960s, A I ~ / ~ a s h i n g t o n  became i n t e r e s t e d  i n  
t h e  p o s s i b i l i t i e s  o f  a wheat development program i n  
T u n i s i a  t o  c a p i t a l i z e  on t h e  new technology  developed a t  
CIMMYT and s r e a d  around t h e  wo I d ,  h e r a l d i n g  t h e  beg in-  
n ing  o f  t h e  "Green Revolution."$ 

I n  A p r i l  1966, D r .  Norman Borlaug,  D i r e c t o r  o f  t h e  
CIMMYT Wheat P r o j e c t  and la ter  a Nobel P r i z e  winner ,  
v i s i t e d  T u n i s i a  and s t u d i e d  t h e  wheat s i t u a t i o n .  H e  
concluded t h a t  env i ronmenta l  c o n d i t i o n s  i n  T u n i s i a  were 

91  Dana G. Dalrymple,  Development and Spread o f  High- 
Y i e l d i n  Varieties o f  Wheat end Rice i n  t h e  Less 
A d  Nat ions ,  Department o r  A g r i c u l t u r e  i n  
c o o p e r a t i o n  w i t h  USAID, Fore ign  A g r i c u l t u r e  Economic 
Repor t  No. 95, S i x t h  E d i t i o n ,  September 1978, pp. 10-23. 



similar to tho~e in Turkey and in other areas in the 
Middle East where several semi-dwarf, high-yielding 
varieties of bread wheat, developed at CIMMYT, had proven 
superior to local varieties. At Dr. Borlaug's recom- 
mendation several hundred varieties of wheat were 
imported and planted in the fall of 1966, under an 
agreement by the Tunisian Government, USAID Mission, 
A~D/Washington, and CIM'MYT.~~~ Results were promis- 
ing. Field tests continued in 1967 and 1968 under a 
formalized project agreement. 

These varieties were planted on private farms 
throughout the wheat growing area under the supervision 
of the USAID Food and Agriculture Officer and a team of 
USAID-funded agricultural scientists. These on-farm 
plots served as yield-testing sites, and performance 
demonstrations, initial seed production plots, and 
training sites for wheat production agents and farmers. 
The semi-dwarf varieties introduced from CIMMYT were 
bread wheat, since CIMMYT had never done research on 
durum wheat, but because of the importance of durum wheat 
to Tunisia and North Africa, a durum rescarch unit was 
begun in 1969. 

B. Project Description 

The Wheat Development Program was implemented under a 
U S A I D / T U ~ ~ S ~ ~  Mission-funded project called "The 
Accelerated Cereals Production Project (ACPP) . I' The 
initial, primary goal of this project-was to make Tunisia 
self-sufficient in wheat production withia five years. 
The development of the ACPP began in FY 1965, and the 
program was phased out in FY 1977. The Ford Foundation 
contributed substantially to the project by providing 
funds to CIMMYT in support of four wheat specialists 
working in Tunisia. 

In December 1967, CIMMYT, the Ford Foundation, and 
AID agreed on the major elements of a Regional Wheat 
Improvement Project for Tunisia and Morocco, which was 
initiated in June 1968 to complement the ACPP in 
Tunisia. (The Ford Foundation also funded four CIMMYT 
specialists in Algeria under a separate agreement.) The 
Regional Project provided short -term training of 
Tunisians at CIMMYT1s Research Center in Mexico, and 

10/ W.H. Meinecke, "History and Development of the North 
xrican Regional Wheat Program," a paper prepared in 
A~~/~ashington, 1968. 



short-term pecial assistance by CIMMYT for studies aa 
118 required.- 

Genetic material was also provided to Tunisia under the 
Regional Program. The 1968 project plans of the ACPP 
envisaged a five-year program in which adaptive research 
on varieties, fertilizer, seeding requirements, and weed 
control would be actively pursued. At the same time, the 
area planted to the high-yielding varieties would be 
progressively expanded. Simultaneously, a training 
program would prepare Tunisians to assume responsibility 
for the managerial and technical aspects of the program 
at the end of the project. 

Project Activities 

Technical assistance totaling 31 person-years of 
full-time technical services, plus manpower for a number 
of special studies, was provided during the life of the 
project by CIMMYT and the Ford and Rockefeller Founda- 
tions. In addition, USAID funded two long-term 
agronomists and one irrigation engineer under a 
Participating Agency Support Agreement with the U.S. 
Department of Agriculture. The USAID Food and Agricul- 
ture Officer was the counterpart of the Tunisian Director 
of the Wheat Project (Projet ~ld) and the Coordinator of 
the Regional Wheat Improvement Project in North Africa. 

Using local currency derived from U.S. loans and the 
PL 480 Program, the USAID Mission financed the purchase 
of imported seed and farm and laboratory machinery and 
equipment, as well as the construction of an office 
building and other facilit ics . 
D. Project Goals 

At the time of initial project planning AID had not 
yet instituted the rigorous and logical description of 
the project expressed in a "logical framework" format. 
This requirement came later; in 1972, the original 
expressions of goals, objectives, and targets were 
modified to fit these requirements. 

11/ CIMMYT Progress Report, "Wheat Research and Produc- 
=on Programs, North A£ rica, Report of Activities During 
the Period: September 1969-September 1971." 



The initial goal of the ACPP was to increase produc- 
tion to the point of self-sufficiency by 1972. The 
Project Appraisal Report, dated August 18, 1969, states, 
"The major goal of the program was to make Tunisia free 
of imports by 1972 through the introduction of new 
Mexican wheats and the continued support of a package 
program, i.e., a combination of key production factors 
properly integrated with agricultural research." One 
year late-, on November 13, 1970, the revised Non-Capital 
Project Paper seemed to downplay self-sufficiency as a 
project goal and emphasized institutional development as 
a goal for the ACPP. 

The issuance of the logical framework document in 
July 1972 provided a clearer statement of what the 
project intended to accomplish. In that document "an 
economically sound level of self-sufficiency in cereals 
production" was shown as the sector goal to which the 
project had contributed. The logical framework described 
the purpose of the project as follows: "To strengthen by 
1975 Tunisian institutional capability for developing and 
implementing the adoption of improved cereals technology. I I 

While USAID emphasized ins t itut ion-building as 
necessary for achieving self-sufficiency in food produc- 
tion, the GOT made no mention of institutional develop- 
ment and continued to include self-sufficiency in cereals 
as a national goal, as indicated in the project paper 
revtsion dated December 30, 1974. 

The project had as specific short-term targets the 
expmuion of the area under cultivation and an increase 
in production and yields for each year, to reach 300,000 
hectares by 1972~1973. The targets were met through 
1970-1971, reaching 100,000 hectares, but ran into 
difficulty with weavil-infested seed distributed that 
year, which caused a decrease in area planted. Only 50 
percent of the target for 1972-1973 was achieved. 
Specific area targets did not appear in AID'S plans after 
the 1972-1973 target. 

The logical framework exercise further elaborated on 
the goal with a statement of "Conditions Expected at End 
of Project," including an increase in average annual 
production of bread and durum wheat to 875,000 metric 
tons per year, and a self -sustaining, nationally staffed, 
GOT-funded cereals production program. 

Some of these conditions had been met by the time of 
this evaluation (1982), and some had not. 



The production goal had been exceeded in total 
cereals, but was of a different mix than had been 
planned (greater production of durum wheat and 
barley, but less of bread wheat). 

A self-sustaining cereal production program, 
staffed and operated by Tunisians and funded 
by the Government of Tunisia wan in place. 
However, not all the components of the goal 
had been met. Applied research and exten- 
ion service programs were being conducted 
successfully, but these services were not 
formally integrated under one service as was 
implicit in the goals of the project. Coor- 
dination among individuals, started under 
the project, was continuing. 

national seed multtvlication and control service 
under Government control it I W T  had been established. 
However, seed production by seed producers was not 
meeting the increased farmer demand for seed of improved 
varketles. 

Research results were spectacular in terms of new, 
improved, high-yielding varieties which overcame many of 
the disease- and drought-sensitivity problems of varie- 
ties developed earlier in the project, and were far 
superior to traditional varieties in yields .GI Total 
production and yields per hectare had been increased 
dramatically for durum, bread wheat, and barley (see 
Figures D-1 and D-2). 

t 

The extension service successfully introduced 
improved varieties and provided training to farmers; 
increasing percentages of farmers were adopting these 
improved varieties etrch yeas. In the past, the Govern- 
ment had led the farmers. By 1982 the demand among 
farmers for new variety seeds, fertilizer, and herbicides 
was exceeding the supply, putting the burden on the 
Government for further production increases by improving 
the supply side. 

12/ S. Gafsi and T. Roe "Adoption of Unlike High- 
melding Wheat Varieties in Tunisia ," reprinted for 
private circulation by the University of Chicago from 
Economic Development and Cultural Change, Vol. 28, No. 1, 
October 19/9. 



E. P r o j e c t  Organ iza t i on  and Admin i s t r a t i on  

1. The I n i t i a l  Pe r iod  

A scmi-autonomous u n i t  f o r  c e r e a l  improvement i n  t h e  
a x t e n s i o n  D iv i s ion  o f  t h e  Bureau o f  P l a n t  Produc t ion ,  
M i n i s t r y  of  A g r i c u l t u r e ,  independent  o f  INRAT, was 
f o r m a l l y  organized i n  1968. This  was done t o  g i v e  t h e  
program t h e  adminis  t r l n t  ive f l e x i b i l i t y  i n  f i n a n c i n g  and 
decision-making t h a t  was f e l t  t o  be  needed. 

Although funding and t e c h n i c a l  a s s i s t a n c e  came from 
several d i f f e r e n t  s o u r c e s ,  t h e  Program o p e r a t z d  as a 
s i n g l e  coo rd ina t ed  p r o j e c t  under t h e  a u t h o r i t y  cf t h e  
Tun i s i an  c o o r d i n a t o r  who had been d e l e g a t e d  a u t h o r i t y  t o  
make expend i tu re s  from a s p e c i f i c  accoun t ,  w i t h  t h e  
c o s i g n a t u r e  o f  t h e  U.S.  P r o j e c t  D i r e c t o r .  Th i s  t y p e  of 
f i n a n c i a l  management f o r  a p r o j e c t ,  new t o  T u n i s i a ,  
a s s u r e d  u n i n t e r r u p t e d  l o g i s t i c  s u p p o r t ,  a n  impor tan t  
e lement  i n  t h e  succes s  of t h e  p r o j e c t .  

I n  January  1969, t h e  Tun i s i an  s taff  inc luded  t h e  
c o o r d i n a t o r ,  t h e  t e c h n i c a l  d i r e c t o r ,  6  agronomis t s ,  8 
t e c h n i c a l  a s s i s t a n t s ,  and 48 n o n p r o f e s s i o n a l s .  By 1972, 
t h i s  s t a f f  had been expanded t o  i n c l u d e  1 9  p r o f e s s i o n a l s  
w i t h  B.S. deg rees ,  29 t e c h n i c a l  a s s i s t a n t s ,  and 48 
nonpro fe s s iona l s .  The i n i t i a l  CIMMYT/UsAID s t a f f  
c o n s i s t e d  o f  t h e  p r o j e c t  c o o r d i n a t o r ,  who was a p l a n t  
g e n e t i c i s t ,  t h r e e  p r o d u c t i o n  agronomis t s ,  one f e r t i l i z e r  
agronomis t ,  and one i r r i g a t i o n  eng inee r .  

I n  January  1972, t h e  GOT s h i f t e d  r e s p o n s i b i l i t y  f o r  
t h e  p r o j e c t  from t h e  Bureau o f  A g r i c u l t u r a l  Produc t ion  t o  
t h e  O f f i c e  o f  Cereals where it remained u n t i l  t h e  p r o j e c t  
w a s  t e rmina t ed .  This  change was made t o  g i v e  t h e  Program 
a d d i t i o n a l  a d m i n i s t r a t i v e  and budge ta ry  f l e x i b j l i t y ,  and 
t o  a l l y  t h e  Program w i t h  t h e  inpu t - supply  sys tem o f f e r e d  
by t h e  O f f i c e  o f  Cereals. INRAT provided  b reed ing  
n u r s e r i e s  and coopera ted  on b reed ing  work. 

2. The O f f i c e  o f  Cereals and P r o i e t  ~ l e '  

a. Organ iza t i on  o f  t h e  Program 

The p r o j e c t  p l a n  c a l l e d  f o r  a n  i n t e g r a t e d  o rgan i -  
z a t i o n  w i t h i n  t h e  O f f i c e  o f  Cereals. There  t h e  Tech- 
n i c a l  D iv i s ion  was e s t a b l i s h e d  and had r e s p o n s i b i l i t y  f o r  
expe r imen ta l  and p roduc t ion  programs fo r  t h e  Wheat 
Development Program, as w e l l  as f o r  b a r l e y  and p u l s e  
c rops .  The d i v i s i o n  c h i e f ,  who r e p o r t s  t o  t h e  D i r e c t o r ,  



h a s  been w i t h  t h e  Program s i n c e  i t  s t a r t e d .  H e  was 
t r a i n e d  under  t h e  P r o g r ~ m  a t  Oregon S t a t e  U n i v e r s i t y ,  
where h e  r e c e i v e d  a n  M.S. degree .  He a l s o  r ece ived  
on- the- job  t r a i n i n g  from t h e  U.S. p r o j e c t  c h i e f .  (See 
Table  D - l O a  f o r  t h e  compos i t ion  o f  p o s i t i o n  s p e c i a l i z a -  
t i o n s  i n  t h e  Technica l  D iv i s ion .  ) 

h e  a i m  o f  t h e  advanced deg ree  t r a i n i n g  component o f  
t h e  Prograxz was t o  t r a i n  a c a d r e  o f  competent s p e c i a l i s t s  
i n  s e v e r a l  d i s c i p l i n e s  who would t hen  work a s  a team e o  
c o n t i n u e  t h e  development and e x t e n s i o n  o f  new technology 
t o  farmers. Only t h e  c h i e f  o f  t h e  d i v i s i o n  and one o t h e r  
U.S.- t ra ined agronomist  i n  t h e  d i v i s i o n  have a n  M.S. o r  
e q u i v s l e n t  degree .  The s e c t i o n  c h i e f s  a l l  have B.S. 
degrea;  car ?v,ro y e a r s  o f  c o l l e g e  t r a i n i n g .  

INRAT htih con t inued  i t s  c o o p e r a t i v e  r o l e  i n  g e n e t i c  
r e s e a r c h ,  u s i n g  two t r a i n e d  Tun i s i ans  d e t a i l e d  frcm t h e  
O f f i c e  o f  Ce rea l s .  Th is  p r a c t i c e  has  postponed r e s o l u -  
t i o n  o f  t h e  problem o f  c l a r i f y i n g  and i n t e g r a t i n g  
r e s e a r c h  r e s p o n s i b i l i t i e s .  

b e  Extens ion  Program 

I n  s p i t e  o f  t h e  s h o r t a g e  o f  personne l  and t h e  l i m i t e d  
formal  t r a i n i n g  o f  s t a f f ,  t h e  Technica l  D i v i s i o n  has  
s u c c e s s f u l l y  c a r r i e d  o u t  i n t e n s i v e  c e r e a l  p roduc t ion  
campaigns. For  example, i n  1979-1980, t h e  s t a f f  c a r r i e d  
o u t  y i e l d  t es t  demons t ra t ions  on s i x  durum variet ies  and 
f i v e  b read  wheat v a r i e t i e s  a t  12  d i f f e r e n t  l o c a t i o n s ,  and 
on s i x  b a r l e y  v a r i e t i e s  a t  five l o c a t i o n s .  Weed c o n t r o l  
tests were c a r r i e d  o u t  w i t h  f o u r  d i f f e r e n t  h e r b i c i d e s  a t  
f o u r  l o c a t i o n s ,  and tes t  demons t ra t ions  on wheat were 
conducted u s i n g  up t o  16  h e r b i c i d e s  a t  n i n e  l o c a t i o n s .  
During t h e  1979-1980 campsign, t h e  s t a f f  s p e n t  59 days  i n  
t h e  f i e l d  demons t ra t ing  f e r t i l i z e r  and h e r b i c i d e  u se ,  
seedbed r e p a r a t i o n ,  s eed ing  methods, and u s e  o f  
Medicago,, 18 i n  c r o p - r o t a t i o n  p a t t e r n s .  These y i e l d  
demons t ra t iocg  were a t t e n d e d  by an  e s t i m a t e d  9,255 
farmers i n  t h e  1979-1980 season ,  and were conducted on 
p r i v a t e  farme u s i n g  farmers ' equipment. The O f f i c e  o f  
Cereals provided a l l  t h e  s eeds  and materials. 

13/ A f o r a g e  legume n a t i v e  t o  North A f r i c a  and r e i n t r o -  
duced from A u s t r a l i a  i n  t h e  CYMMYT act ivi t ies  o f  t h e  
p r o j e c t s  around 1971-1972. 



c. Fertilizer Use 

Table D-7 gives the fertilizer recommendations 
developed by the project and in use in 197311974; they 
differ little from current recommended uses (Table D-8). 
This raises a question about the nature of the current 
recommended uses and whether rhey reflect research 
findings or a lack of adequate researchu The project 
lost one participant who had specialized in soils, 
leaving a gap in this discipline. 

Use of nic~ogen fertilizer on wheat has increased by 
at least four times since 1968 (Table D-12). A demand 
for fertilizer, certified seeds, and herbicides has been 
created among the farm population that is not being met 
(Tables D-12 and D-13). Agricultural inputs (fertilizer, 
herbicides, etc.) are not being imported in sufficient 
amounts by the Government, and sufficient quantities of 
the new high-yielding ueed varieties are not bein8 
produced in Tunisia to meet farmers' demand. This 
shortage is a major constraint to additional increases in 
production of cereals. 

d. Crop Rotation 

Applied research to develop the technology for 
inclusion of selected species of Medicago in a wheat- 
forage-legume rotation to replace weed fallow is yet to 
be widely accepted by farmers. The research work has 
been done but acceptance by farmers has been limited. Tn 
1980-1991 only 3,628 hectares had been planted, repre- 
senting a decrease in Medicago area from a high of 5,105 
hectares in 1976-1977, far short of the goal. One reason 
is that the system is more complicated than the simple 
wheat-weed fallow system traditionally used; second, few 
farmers are able to resist letting their livestock graze 
during the critical seed development period; and finally, 
plows used in Tunisia cannot be set shallow enough for 
the Medicago seed, which is often too deeply buried to 
germinate. 

e. Research and New Technology 

Continued and sustained research activities have been 
the key to success of the Wheat Program. Development of 
this Tunisian research capability enabled the Program to 
continue to make progress after the U.S. assistance was 
phased out. Tunisian researchers continue to develop new 
crosses, using varieties developed earlier in Tunisia, 
semi-dwarf varieties from Italy, and new ones from CIMMYT. 



Not all the early varieties did well, but field test 
results were fed back to researchers who then used the 
experience in their research work. Drought sensitivity 
and disease susceptibility of some early varieties (such 
as Septoria dioease in the Silete Cerras variety) were 
identified, and resistant varieties were bred. 

Thirteen new high-yielding , semi-dwarf varieties of 
wheat were perfected or developed during the life of the 
project or later by Tunisians (see Table D-9). These 
varieties have been field tested and released to farmers. 
The superior ones that were developed during the last 
three years and a few of the earlier varieties are in 
use. The improved varieties developed since 1979 are 
more adaptable to the poorer soils and adverse climate, 
being more resistant to drought, cold, and disease than 
varieties developed ear2ier under the program. They also 
are superior in yield to traditional varieties. 
Nevertheless, traditional varietieg are still in use, 
primarily because of shortages of seeds of the improved 
varieties and of necessary inputs. 

While barley did not receive much research attention 
during the life of the project, Tunisian researchers have 
now begun to work on this crop, and new varieties with 
higher yields have been developed and are being used. 

F. The Training Program 

A major training component at several levels was 
required to achieve Program objectives. Tunisian tech- 
nical assistants were given on-the- job training by USAID 
and CIMMYT technicians, and 23 Tunisians were trained 
early in the Program at CIMMYT in all aspects of wheat 
breeding, production, and extension agronomy. 

The Program also provided for academic training of 
agronomists, pathologists, entomologists, economists, and 
managers for planning and carrying out national and 
region-specific applied research and production programs 
(see Table D-14). Of the 19 Tunisians who received 
graduate degrees, as of April 1982, 13 were working in 
positions where they were directly or indirectly involved 
with cereals programs. Five were working in other 
countries, and one Tunisian was a Ph.D. candidate in the 
United States. 



111. IMPACT OF THE PROGRAM 

A. Overall Impact 

The Program has had a very positive and beneficial 
effect on agricultural development and on the economy of 
Tunisia, although it suffered in the beginning from the 
adverse influences of the land cooperatfzation policy, 
(terminated in l969), from setbacks caused by bad wheat 

b seeds in the early 1970s, and fro sensitivities of early fi/ varieties to disease and drought.- 

Tunisian farmers were not only trying out a new 
variety of wheat; they were moving out of traditional, 
subsistence farming to modern methods of agriculture, and 
learning the use of fertilizer, mechanization, improved 
planting and agronomic practices, weed control, market 
orientation, use of credit, purchase of inputs, and sale 
of products. All these factors were recognized as 
interdependent and necessary for gaining acceptance of 
the new technology. There were successes and mistakes on 
the part of the program staff, and Tunisian agricultural 
institutions and Government policy-makers were also slow 
to change. They had to be convinced that Tunisian 
farmers could and would manage the new technology, that 
credit programs could be viable, and that research would 
pay off. After 1974, there was modest acceleration in 
adoption of new varieties and in increases in yields of 
both durum and bread wheat. However, the greatest gains 
in adoption of improved varieties, in increased yields, 
and in production came after 1979. 

The single most important benefit of the Program has 
been the training of Tunisians, particularly the advanced 
degree training leading to the M.S. and Ph.D degrees in 
agricultural sciences. Tunisians trained in the Program 
are now successfully carrying forward the research and 
extention programs. In fact, the greatest progress in 
the Wheat Development Program has been made by trained 
Tunisians since the Program was phased out in FY 1977. 
They have developed improved varieties of wheat (as well 
as barley) that are more resistant to drought and disease 
than varieties developed earlier under the Program and 
therefore meeting greater farmer acceptance. The young 
Tunisians are also influencing institutional and policy 
changes that are favorable to agricultural research, 
extension, and education, and agricultural development in 
general. 

14/ S. Gafsi, and T. Roe, x. cit. - - 



The Program has had favorable impacts in other 
respects. The method of test demonstration of new 
varieties on private farm is now established practice 
and is being used for other crop and livestock programs. 
The Ministry of Agriculture plans to increase local 
extension activities for farmers, and to date has 
assigned an extension agent in 150 of the 500 Mechkiats 
(an administrative unit, formerly called a Shiekdom) in 
Tunisia. Their role is one of coordination of infor- 
mation programs for farmers. 

Farmers in general are more sensitized to the 
advantages of research and new technology as a result of 
the Program. As one Government official put it, "Before, 
the Government was pulling the farmers along, but now, 
the farmers are pulling the Government along. I I 

This increased demand has had a favorable impact on 
policy-makers in the Tunisian Government in terms of 
increased awareness of the importance of research, 
particularly the need for site-specific research. On the 
other hand, the implications for increased investment in 
research have created problems both in domestic resource 
allocation and foreign exchange allocation for increased 
imports of agricultural fertilizers and other materials. 
This problem is being addressed under a PL 480 strategy 
developed by the Government of Tunisia and USAID. 

There is greater decentralization of research to 
regional stations representing different climatic zones; 
two additional stations have been created for this 
purpose. 

B. Use of New Varieties and Increases in Wheat 
yields and Production 

The adoption of high-yielding varieties of wheat has 
been slow but gradually increasing, with the major 
increases coming after 1979. The area planted in 
high-yielding durum wheat rose from 17 percent of the 
total area planted in durum wheat in 1979 to 35 percent 
in 1981. The area planted in high-yielding varieties of 
bread wheat rose from 43 percent to 68 percent of total 
area planted in bread wheat from 1977 to 1981 (Table 
1 1  . Harvested areas of the high-yielding varieties 
reflect some differences. The harvested areas of 
high-yielding varieties in 1981 were 41 percent of the 
total harvested area of durum wheat and 72 percent of the 
total harvested area of bread wheat (Table D-16). 



In the principal wheat-producing provinces of the 
north, higher percentages of the area are planted in the 
high-yielding varieties developed during the past three 
years by Tunisians trained under the Wheat Development 
Program. INRAT 69 (D5835), one of the best of the new 
durum high-yielding varieties, was developed under the 
Program. For exampla, in the Beja Province, the best 
wheat area of Tunisia, 88 percent of the durum area 
harvested in 1981 was the improved, high-yielding 
variety, which accounted for 50 percent of the durum 
wheat seed passing through the seed certification program. 

Both total production and yields of bread and durum 
wheat have increased significantly as a result of the 
program, in spite of fluctuations due to weather 
variability. The most spectacular increases in yields 
were made in the 1980, 1981, and 1982 crop years (see 
Tables 1 1 ,  D-lla, D-llb, D-16,and D-17, as compared 
with trends since 1965 and before, Figures D-1 and D-2, 
and Tables 0-4 and D-5). The table below illustrates the 
magnitude of the increase in production during the 
11-year period (1971 through 1981) over the production 
during the previous 11-year period (1960 through 1970). 
The production figures were taken from Table D-4 (see 
also Figures D-1, and D-2, and D-3). 

Aggregate Production of Wheat and Barley, 1960-1870 
and 1971 - 1981 - -  - - - - - -  

(1,000 metric tons) 

Average 
1960-1970 1971-1981 Total Annual 

Crop (11 Years) (11 Years) Increase Increase 

Durum Wheat 3,615 6,905 3,290 299 
Bread Wheat 899 1,746 647 - 77 -- 

Total Wheat 4,514 8,651 4,137 376 

Barley 1,373 2,538 1,165 106 

Total Cereals 11,189 rn 482 

The increased production of durum wheat was achieved 
on an area annually averaging 132,000 hectares more 
during the second period than the first period (813,000 



hectares annual average from 1960 through 1970, and 
945,000 hectares annual average from 1971 through 1981). 
There was little change in area devoted to bread wheat. 
However, there has been a decline in area planted to 
durum by 200,000 hectares during the past two years (1980 
and 1981) from the annual average in the previous four 
years (1976 through 1979). Bread wheat area has declined 
by 40,000 hectares per year during the same period. 
Despite this decreased area in wheat, production in 1980 
and 1981 exceeded that for each of the previous four 
years (see also Tables D-1, D-3, and D-4, and Figures 
D-1, D-2, and D-3). 

Improvements in barley production did not result from 
direct efforts of the Program during its life. No 
agronomic work or varietial improvement research on 
barley was undertaken under the Program. However, the 
experience and training of Tunisians under the Wheat 
Program provided knowledge that was also applied to 
barley research after the Wheat Development Program was 
phased out, resulting in increases in barley yields and 
production on less area during 1980-1981 (see Tables D-1 
and D-4 and Figures D-1, D-2 and D-3). 

These increases resulted from new technology 
developed under the Wheat Development Program and other 
factors which have made possible the use of the tech- 
nology. The change in agriculture policy with respect to 
land ownership after the land cooperatization efforts in 
the 1960s was important. Improvements in the credit 
program during the decade 1970 to 1980 enabled more 
farmers to utilize purchased inputs. While pricing was a 
constraint during much of the decade, the pricing policy 
was improved recently. A parallel market for durum wheat 
provided additional incentive, and the Government now 
announces the new prices for all cereals at planting time 
instead of harvest time (Table D-2) .GI The quad- 
rupling of the application of nitrogen rtilizer to the 
more fertilizer-responsive improved ?I w eat varieties 
(Table D-12) and increased use of herbicides for weed 
control were basic factors responsible for increased 
yields and production. The change has been necessarily 
slow in both the farmers' acceptance of change and the 
Government's ability to develop services. 

Crop rotation, which was programmed into research and 
extension activities under the Wheat Development Program, 
contributed to overall improvement of production and 

15/ Mohamed Ben Senia, 9. cite - - 



performance of the farm unit. The system recommended now 
is wheat-forage-legume rotation. Various grain legumes 
are being utilized in rotation with cereals. This system 
is replacing the traditional method of wheat planting 
followed by a year of weed fallow which was in przctice 
when the Program was started. While Medicago has not 
spread rapidly becauue of problems with farm management 
of the cropping system, other forage crops and edible 
legumes are making gains in rotational systems. 

The rapid increase in use of fertilizer (Table D-13) 
has created shortages because of limited imports. Higher 
priorities in foreign exchange allocation have int ff Pred with importation of adequate amounts of fertilizer.- 

C. A Cadre of Trained Tunisian Agriculturists 

Training under the project can be grouped into three 
categories: (a) on-the-job training by project special- 
ists, (b) degree training in U.S. universities, and ( c )  
shoit-term training to develop specific skills and 
knowledge. 

The degree training of 19 Tunisians has had an 
important impact on cereals research and extension in 
Tunisia. Thirteen of the nineteen persons who received 
graduate degrees are working in positions directly or 
indirectly related to cereals production, most of them in 
the Office of Cereals where many of the 55 technicians 
trained at CIMMYT and on the project are still employed. 
The Government plans to construct an ammonium nitrate 
plant (300,000 metric tons by 1985) and to double 
nitrogen imports under a U S .  AID $30 million PL 480 
strategy. 

Four of the thirteen received Ph.D degrees and are 
teaching or doing cereals research at INRAT, and a fifth 
is continuing Ph.D studies in the United States. 
(Present assignments of the returned participants are 
shown in Tables. D-10 and D-14.) 

D. An Ongoing National Wheat Research and Extension 

The Technical Division of the Office of Cereals, 
although understaffed and inadequately equipped, is 
successfully carrying out effective extension and test 

161 Richard Newberg, "Multi-year Proposal Program Paper-- - 
Tunisia PL 480, Title I," USAIDITU~~S, 1981. 



demonstration programs on private farms. The division is 
working under the handicap of the lack of a career- 
development program, which has caused some turnover of 
personnel. The difference in personnel policies 
regarding degree recognition has affected personnel 
assignments at INRAT and INAT. 

The project design called for an extension- 
demonstration service integrated with research and 
education, but na measures were taken to implement 
integration. While a division of labor and some degree 
of specialization have evolved in the functions of the 
three institutions (INRAT, INAT, and the Office of 
Cereals), coordination and integration of programs are on 
an informal and personal basis. 

Establishing the functions of field testing and 
extension for cereals in the semi-autonomous Office of 
Cereals, independent of the Ministry of Agriculture, was 
necessary at the time the project was started to provide 
administrative flexibility. It did prove successful. 
However, the precedent has worked against formal inte- 
gration of the three services. 

E. A Strengthened Agricultural College 

Three Ph.D. scientists trained under this Program and 
a fourth trained under a related program have 
considerably strengthened INAT's teaching and research 
capability in plant sciences. These young Tunisian plant 
scientists have established research credibility with 
colleagues in the international plant science community, 
resulting in a regular exchange of information and plant 
materials. Also, they have influenced changes in the 
curriculum whereby teaching is now integrated with 
research, giving INAT an orientation toward farming and 
the farm population that did not exist previously. 
However, INAT does not have a defined, responsible role 
in national agricultural research programs. INAT 
initiated a Master's program in agriculture two years 
ago, independent of ties with French universities, as in 
the past. The program now is oriented more toward the 
U.S. experience in agricultural science, teaching, and 
research. These changes can be indirectly. attributed to 
the Wheat Development Program, although they were not 
specifically planned by the Program as its goal. 

F. A Certified Seed Production Program Established 

A new seed-control laboratory has been established 
and a national seed certification program is operating 



which i s  capab le  of  p rov id ing  c e r t i f i e d  seed  f o r  up t o  20 
p e r c e n t  o f  t h e  t o t a l  area seeded t o  c e r e a l s .  The 
d i r e c t o r  o f  t h e  l a b o r a t o r y  was a p r o j e c t  p a r t i c i p a n t .  
The R o c k e f e l l e r  Foundat ion.  th rough  CIMMYT, funded f o u r  
y e a r s  o f  a d v i s o r y  services by a s e e d  agronomist  d u r i n g  
t h e  l i f e  o f  t h e  p r o j e c t .  A s s i s t a n c e  was prov lded  by  
M i s s i s s i p p i  S t a t e  U n i v e r s i t y ,  under  a n  A I D  c o n t r a c t  
f i nanced  by  t h e  Wheat Program, f o r  deve lop ing  laws and 
r e g u l a t i o n s  f o r  p r o d u c t i o n  and sale o f  founda t ion  and 
c e r t i f i e d  seed  i n  T u n i s i a .  A r i g i d  i n s p e c t i o n  s e r v i c e  i s  
main ta ined  on a l l  seed  p roduc t ion  f i e l d s .  Con t ro l s  
e s t a b l i s h e d  on f o u n d a t i o n  and c e r t i f i e d  s eed  have enab led  
T u n i s i a  t o  b e  recognized  by and become a member o f  the 
i n t e r n a t i o n a l  o r g a n i z a t i o n  which moni to rs  such c o n t r o l s .  
Thus, T u n i s i a ' s  c e r t i f i e d  seed program h a s  enab led  i t  t o  
e x p o r t  some small amounts o f  c e r t i f i e d  wheat seed  t o  
ne ighbor ing  c o u n t r i e s .  

G. Economic Impact 

The i n c r e a s e d  annua l  p roduc t ion  o f  c e r e a l s  saved t h e  
Government o f  T u n i s i a  a n n u a l l y  t h e  f o r e i g n  exchange c o s t s  
o f  impor t ing  299,000 m e t r i c  t o n s  o f  durum wheat ,  77,000 
m e t r i c  t o n s  o f  b read  wheat ,  and 106,000 m e t r i c  t o n s  o f  
b a r l e y  t h a t  would o t h e r w i s e  have been r e q u i r e d  d u r i n g  
each  y e a r  from 1971 th rough  1981. The v a l u e  a t  1981 

P r i c e s  o f  t h i s  amount o f  annua l  impor t s  would have been 
125,944,000 ( c o s t ,  i n s u r a n c e ,  and f e i g h t  i n  Rotterdam, 

imported from t h e  Uni ted S t a t e s )  .ET This  s a v i n g s  w a s  
made p o s s i b l e  a t  a t o t a l  c o s t  t o  t h e  U.S. Government, 
t h e  Rocke fe l l e r  and Ford Foundat ions ,  and CIMMYT o f  less 
t h a n  $3.5 m i l l i o n  i n  t e c h n i c a l  a s s i s t a n c e .  

The v a l u e  o f  t h e  4.137 m i l l i o n  m e t r i c  t o n s  o f  
a d d i t i o n a l  wheat produced from 1971 th rough  1981 above 
t h e  p roduc t ion  f o r  t h e  p rev ious  e l e v e n  y e a r s  (1960 
t h r o u  h  1970) would have been $389,529,529 t o  d a t e ,  o r  
$700,&67,461 a t  c o n s t a n t  1981 farm p r i c e s  (see Table  D-2) 
and t h e  1982 exchange rate (U.S. $1 = T.D. 0.5561). 

A comparison o f  p e r  c a p i t a  c e r e a l  p roduc t ion  between 
t h e  two p e r i o d s  (1970 th rough  1970 and 1971 th rough  1981) 
a l s o  shows p o s i t i v e  g a i n s .  I n  1970, t h e  Tun i s i an  popu- 
l a t i o n  was 5,127,000, and i n  1980 it was 6,363,000. 
Average annua l  p r o d u c t i o n  o f  wheat i n  t h e  y e a r s  1960 
th rough  1970 was 411,000 m e t r i c  t o n s  and i n  t h e  y e a r s  
1971 th rough  1981 it was 787,000 metric t o n s  (100,000 

171  I n t e r n a t i o n a l  Wheat Counci l ,  1981 World Wheat 
S t a t i s t i c s ,  28 Haymarket, London sWlY4SS. 



metric tons short of the logical framework target of 
875,000 metric tons per year). For total cereals, 
average annual production was 535,000 metric tons in the 
years 1960 through 1970, and 1,017,000 metric tons for 
the period 1971 through 1981. Per capita production of 
wheat increased from 80 kilograms in 1970 to 124 
kilograms in 1980. For total cereals, the per capita 
production in 1970 was 104 kilograms, and in 1980 it was 
160 kilograms lso reflecting a substantial increase in 

f8r productivity.- 

Although self-sufficiency in cereals production has 
not been reached, more Tunisians are eating more 
cereals. Per capita annual consumption increased from 44 
kilograms of bread wheat and 89 kilograms of durum wheat 
in 1966 to 87 kilograms of bread wheat and 90 kilograms 
of durum wheat in 1974 based on a 1974-1975 survey. 
Consumption of cereals was unofficially reported to be 
higher in 1980. Population growth and increased per 
capita income (from tourism, petroleum and mineral 
exports, and improvements in the agricultural sector) 
have increased demand. 

While reaching self-sufficiency has remained an 
illusory target, the economic benefits of the increased 
production, which resulted from the Wheat Development 
Program and a number of other factors, have been many. 
Some of the principal benefits as well as some of the 
negative factors are summarized in the following 
paragraphs. 

Additional cereal production has stimulated or 
created a great number of other economic activities. 
While it is not possible to quantify these, the increased 
employment and economic activity generated by the addi- 
tion to the economy of 482,000 metric tons of cereals in 
each of the 11 years frbm 1971 through 1981 were signifi- 
cant. The movement alone of this quantity of a commodity 
through the process from farm to consumer had a multi- 
plier effect on increased economic activity. Farmers are 
now using purchased or rented mechanical equipment, and 
many are using other purchased inputs. Farmers now have 
more disposable income as shown by their purchases of 
prepared foods instead of the use of traditional, home- 
prepared foods. 

181 Food and Agricultural Organization, 1980 FA0 - 
Production Yearbook, FAO, Rome, Italy. 



The policy of low producer prices of wheat and sub- 
sidized bread has favored consumers in the industrial 
sector and urban community, helping keep industria 

19) W;::: down, thus stimulating industrial development.- 
prices of cereals became more favorable after the 1980 
price increases, when the prices were announced at the 
beginning instead of the end of the season as had been 
done in the past. 

The Wheat Development Program contributed to the 
increased farm mechanization that was necessary for 
farming with the new technology, a goal of the Government 
in its agricultural development plans since the early 
1960s. Since the 1960s, the Government has imported 
about 2,000 tractors annually, mostly under U.S. and 
international development loans. Mechanization was 
encouraged by Government-subsidized credit and Govern- 
ment -supported machiners societies (Societe Nationale de 
Moto-culture, or SONAM). The demand for tractor and 
combine rental has stimulated private entrepreneurs, 
usually small and medium farmers, to do custom farming or 
to rent their equipment. The demand for mechanization 
has been stimulated by the shortage of labor required for 
use of animals in plowing,z/ and the need for quick 
seed-bed preparation, which is important for any wheat 
farming, but is particularly important when fertilizer is 
being used, to capitalize on seasonal moisture and reduce 
exposure of maturing wheat to mid- and late-summer 
droughts. At the same time, mechanization has influenced 
off -farm employment. Fourty-seven percent of small size 
and forty-three percent e ium-size farm operators a? engage in off-farm activities.- 

19/ Terry Roe and David Nygaard, Wheat, Allocative Error - 
and Risk: Northern Tunisia, 'Bulletin V Y  Economic 
Development Center, Department of Economics, Minneapolis, 
and ~epartment of ~griculture and ~pplied ~conomics, 
University of Minnesota St. Paul, Minnesota, March 
1980. David F. Nygaard, '"~isk and Allocative Errors Due 
to Imperfect Information: The Impact on Wheat Technology 
in Tunisia," thesis submitted to the Faculty of the 
Graduate School of the University of Minnesota, December 
1979- 

20/ A 45-horsepower Ferguson tractor can plow a hectare 
dry upland in approximately 2 1/2 hours in contrast to 

41 hours for 2 bullocks which must also be fed for the 
entire year (see Appendix B, Footnote 46). 

21/ Mohamed Ben Senia, T. cit. - - 



Ben Senia'~~ survey showed that 50 percent of all 
farmers and 45 percent of farmers operating under 20 
hectares use tractors. Out of a total 10,190 tractor 
owners, 1,080 trac 0 ~ s  were owned by farmers operating 
under 10 hectares.27 In another survey, it was found 
that 80 percent of all seed bed preparation was 
mechanized.31 The farm implement that has freed the 
greatest amount of labor is the combine. This is 
particularly true on small farms where harvesting 
traditionally was done by hand. 

Fragmentation of land holdings has been a constrait~t 
to rapid agricultural development and rapid progress of 
the Wheat Development Program. Fragmentat ion of holdings 
is prevalent particularly among small- and medium-size 
farms. A farm may be divided into as many as six or 
eight parcels, often separated from each other by 
distances of several kilometers. This has increased the 
incidence of land rental by farmers seeking consoli- 
dation. In their study, Gafsi and Roe found that large 
farmers do not dominate the land rental market, but 
participate in it.21 The total area occupied by 
large- and medium-farm units (above 50 hectares) in 
Tunisia has increased while the area occupied by 
smsll-farm units (less than 50 hectares) has decreased. 

Ebidence of increased monetization of the rural 
sector is found in improved and expanded credit programs 
aroong traditional farmers. Ten to twelve years ago when 
the Wheat Program was started, Government credit programs 
were unsuccessful in the traditional sector . Often small 
farmers consumed the seed granted by the Government and 
sold the fertilizer provided through credit. Now, credit 
programs are experiencing greater success and the demand 
for credit is greater than that available. 

The increased demand for inputs and the use of rental 
equipment, requiring cash and credit, provide additional 

22/ Ibid. - - 
23/ Salem Gafsi, "Green Revolution: The Tunisian 
Experience", abridged and published by CIMMYT, Mexico, 
1976 (abridged from Gafsi's Ph.D. dissertation at the 
University of Minnesota). 
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evidence of a trend in increased monetization as well as 
increased incomes in the traditional farming sector, 
which were influenced by the Program as well as contri- 
buting to its success. 

H. Sociological Impact 

Positive and negative impacts which have had parti- 
cular social repercussions on farmers of northern Tunisia 
but which have also had an impact on the nation as a 
whole are described below. 

1. Positive Impacts 

A11 farmers, young and old, small and large, are now 
aware of the existence of high-yielding varieties, 
especially of durum wheat which is the traditionally 
preferred wheat for food consumption in Tunisia. The 
high rate of adoption, reflecting a profound change in 
the farmers' attitudes towards adapting to new culti- 
vation practices and to new tastes in food, is parti- 
cularly impressive in view of the fact that the average 
age of farmers is 55. 

Thc? Program was instrumental in changing the 
relationships between farmer and technician, particularly 
the extension workers, so that more time was spent by 
extension agents in the field and more contacts were made 
with farmers. 

The Program was also instrumental in creating greater 
awareness among small farmers of the need for changes in 
farming practices, bringing in new types of inputs and 
new techniques. The use of fertilizers has increased so 
much that the supply in 1981 was insufficient to satisfy 
demand, and the number of distribution centers too few to 
cover all rural areas effectively. Female labor, 
salaried and nonsalaried, has increased dramatically and 
has become integrated in the farming system of the 
north. The percentage of women employed in agriculture 
rose from 8 percent in 1966 to 26 percent in 1975. 

2. Negative Impacts 

A contradiction exists between production needs and 
the needs of the many farmers who are not able to keep up 
with the new technology. Some small farmers have found 
it necessary to rent or sell their land, often to medium 
or large farmers; they were then sometimes employed as 
laborers to work on this same land. This has ailowed 
medium and large farmers to increase their farm sizes, 
especially on the best arable land. 



I n c r e a s e d  mechaniza t ion  of farming has  encouraged an  
a l r e a d y  vast r u r a l  exodus,  i n c r e a s i n g  unemployment i n  
urban a r e a s ,  and a l s o  c r e a t i n g  l a b o r  s c a r c i t y  i n  r u r a l  
areas d u r i n g  peak s e a s o n a l  needs .  The number o f  employed 
a g r i c u l t u r a l  l a b o r e r s  ha s  d e c l i n e d  by 41 p e r c e n t  s i n c e  
1975. R u r a l  exodus o f  t h e  young has  l e d  t o  an  i n c r e a s e  
i n  t h e  ave rage  age  o f  farmers (now above 55) a c t u a l l y  
engaged i n  farming.  

Consumption p a t t e r n s  have changed i n  f a v o r  o f  g r e a t e r  
consumptioc o f  French bread  and noodle  p roduc t s  and 
dec reased  consumption o f  couscous  and t r a d i t i o n a l  home- 
made b reads .  The u s e  o f  r e f i n e d  wheats i n  t h e  former 
p roduc t s  v e r s u s  whole wheat u s e  i n  t h e  l a t t e r  p roduc t s  
h a s  been a f a c t o r  i n  n u t r i t i o n a l  d e f i c i e n c i e s .  This  i s  
due ,  i n  p a r t ,  t o  t h e  e f f e c t i v e  i n t e g r a t i o n  o f  women i n t o  
t h e  e s r i c u l t u r a l  l a b o r  f o r c e ,  which has  reduced t h e  t i m e  
t h e y  spend i n  cooking foods  a d  c a r i n g  f o r  t h e  household .  

The g o a l  o f  i n c r e a s e d  p roduc t ion  o f  b read  wheat h a s  
n o t  had t h e  expec ted  impact  on t h e  m a j o r i t y  o f  fa rmers .  
I n s t e a d ,  h i g h - y i e l d i n g  varieties o f  durum have been more 
wide ly  adopted because  o f  p a l a t a b i l i t y  c r i te r ia ,  h i g h e r  
p r i c e s ,  and g r e a t e r  d rought  r e s i s t a n c e  and y i e l d  s t a b i l -  
i t y  on p o o r e s t  s o i l s  t han  bread  wheats ,  t h u s  making u s e  
o f  durum wheat less r i s k y  t h a n  bread  wheat ,  even w i t h  t h e  
new v a r i e t i e s  o f  b o t h  wheats .  Th is  impact  i s  r e f l e c t e d  
i n  t h e  con t inued  d e c l i n e  i n  t h e  p roduc t ion  o f  b read  wheat 
a f te r  1972 d e s p i t e  i n c r e a s e s  i n  y i e l d s ,  and i n  t h e  
con t inued  r a p i d  r i s e  i n  area and p roduc t ion  o f  durum 
wheat ( s ee  F i g u r e s  D-1  and D-2). 

I V  . CONCLUSIONS 

A g r i c u l t u r a l  r e s e a r c h  i s  by n a t u r e  a s low p roces s .  
Judging i t s  s u c c e s s  o r  f a i l u r e  can l e a d  t o  e r roneous  
conc lus ions  i f  t h e  a n a l y s i s  i s  done p rema tu re ly  o r  w i t h  
t h e  wrong p e r s p e c t i v e .  For  example, i f  a n  impact 
a n a l y s i s  o f  t h e  Wheat Development Program had been made 
i n  1975,  t h e  t e r m i n a t i o n  d a t e  of t h e  Program ( a s  d i s t i n -  
gu i shed  from t h e  phaseout  o f  a c t i v i t i e s ,  which was i n  FY 
l 9 7 7 ) ,  d i f f e r e n t  conc lus ions  would have been made. Some 
o f  t h e  t echnology  ( i  e .  , the v a r i e t i e s  developed by  t h a t  
d a t e )  had n o t  ga ined  s u f f i c i e n t  accep t ance  and s u i t -  
a b i l i t y  t o  b e  deemed a s u c c e s s ,  and t h e  r a c e  o f  adop t ion  
was n o t  n e a r l y  as impres s ive  as it i s  now. 

If t h e  s u c c e s s  o f  t h e  Program had been measured by 
t h e  c r i t e r i a  o f  t h e  deg ree  o f  accep t ance  and adop t ion  of 
any s i n g l e  v a r i e t y  d u r i n g  t h e  l i f e  o f  t h e  p r o j e c t ,  



n e g a t i v e  conc lus ions  cou ld  have been drawn. I f  judged on 
t h e  number o f  people  t r a i n e d ,  t h e  a n a l y s i s  cou ld  have 
been p o s i t i v e ,  b u t  t h e r e  may n o t  have been any measurable  
impact .  The real  q u e s t i o n ,  t h e r e f o r e ,  i n  t h e  determina-  
t i o n  o f  t h e  succes s  o r  f a i l u r e  o f  t h e  Program, i s  whether  
o r  n o t  an  i n s t i t u t i o n a l  c a p a b i l i t y  h a s  been developed 
t h a t  can e f f e c t i v e l y  c a r r y  on s u s t a i n e d  and con t inuous  
r e s e a r c h  and e x t e n s i o n  programs. 

Today, t h e  r e s u l t s  p rov ide  p o s i t i v e  ev idence  t h a t  a 
b a s i c  i n s t i t u t i o n a l  c a p a b i l i t y  does  e x i s t  i n  T u n i s i a ,  
a l t hough  t h i n  i n  number o f  s c i e n t i s t s  and d i s c i p l i n e s .  
While i n s t i t u t i o n a l  problems remain,  a b a s i c  c a p a c i t y  has  
been c r e a t e d  th rough  t h e  development o f  t r a i n e d  and 
d e d i c a t e d  young Tun i s i an  a g r i c u l t u r a l  s c i e n t i s t s  who can 
s u c c e s s f u l l y  c a r r y  on t h e  neces sa ry  r e s e a r c h  and ex t en -  
s i o n  programs. The re fo re ,  an  impor tan t  conc lus ion  is  
t h a t  t h e  g r e a t e s t  impact  o f  t h e  Program was made a f t e r  
a s s i s t a n c e  was t e rmina t ed ,  and t h i s  impact  was made 
p o s s i b l e  p r i m a r i l y  by Tun i s i ans  who recei7:ed advanced 
deg ree  t r a i n i n g  i n  a g r i c u l t u r e  s c i e n c e s  under  t h e  Propcam. 

This  l e a d s  t o  a n o t h e r  conc lus ion .  Government p o l i c y -  
makers, who by t r a d i t i o n  are c o n s e r v a t i v e  and s k e p t i c a l  
o f  r e s e a r c h ,  need convinc ing  evidence t h a t  r e s e a r c h  
inves tments  w i l l  pay o f f .  It h a s  t aken  some 17 y e a r s  i n  
T u n i s i a  t o  g a i n  s u f f i c i e n t  expe r i ence  t o  be  a b l e  t o  
p r e s e n t  a convinc ing  c a s e  f o r  r e s e a r c h .  A s  one o f f i c i a l  
i n  t h e  Beja area po in t ed  o u t  t o  u s ,  "New wheat v a r i e t i e s  
are now a l a  mode. They a r e  coming o u t  eve ry  two o r  
t h r e e  y e a r s  now, and fa rmers  a r e  go ing  t o  r e s e a r c h  
s t a t i o n s ,  a s k i n g  f o r  more i n fo rma t ion  about  them, and 
looking  f o r  new developments i n  technology.  I I 

Research  r e s u l t s  are q u a n t i f i a b l e  i n  i n c r e a s e d  
y i e l d s ,  i n c r e a s e d  p roduc t ion ,  and v a l u e  added. Neverthe- 
l e s s ,  t h i s  merits a word o f  c a u t i o n .  The g o a l  o f  a e l f -  
s u f f i c i e n c y  s t i l l  e x i s t s  i n  t h e  minds o f  Tun i s i an  p o l i c y -  
makers,  and t h i s  ha s  n o t  been a t t a i n e d .  Desp i t e  g a i n s ,  
t h e  magnitude o f  p r o g r e s s  may be overshadowed by t h e  
i n c r e a s e d  magnitude o f  consumption needs .  There fore ,  
c a r e f u l  a n a l y s i s  i s  r e q u i r e d ,  n o t  j u s t  f o r  a  few y e a r s ,  
b u t  f o r  a s u f f i c i e n t  t imespan t o  b a l a n c e  e f f e c t s  o f  
e r r a t i c  weather  and o t h e r  n a t u r a l  b i a s e s .  

While t h e  3.rnpact h a s  been s i g n i f i c a n t ,  i t  could have 
been g r e a t e r s  9he re  i s  s t i l l  a l a r g e  pe rcen t age  o f  
farmers who hav.- -lot adopted t h e  new technology .  Why? A 
major  reason  i s  t h a t  t h e  e f f o r t s  t o  " s e n s i t i z e "  t h e  farm 
p o p u l a t i o n  t o  t h e  v a l u e  o f  t h e  new technology was more 



s u c c e s s f u 1  than  pol icy-makers  had a n t i c i p a t e d .  Two 
decades  o f  e f f o r t s  t o  change t h e  t r a d i t i o n a l  s e c t o r  had 
c r e a t e d  skep t i c i sm about  t h e  c a p a b i l i t y  o f  farmers  t o  
change. What was n o t  r e a l i z e d  was t h a t  fa rmers  can make 
..-ational d e c i s i o n s ,  and when t h e  marg ina l  g a i n  by t h e  
i n c r e a s e d  r i s k  i n  adop t ing  new technology i s  f a v o r a b l e  
enough, t h e y  w i l l  change.  I n  r e c e n t  h i s t o r y ,  t h e  Govern- 
ment was n o t  p repared  a d e q u a t e l y  t o  respond t o  t h e  demand 
t h a t  i t  had c r e a t e d .  The e x t e n t  o f  t h e  demand by farmers  
f o r  f e r t i l i z e r ,  h e r b i c i d e s ,  and new seed  v a r i e t i e s  had 
n o t  been a n t i c i p a t e d ,  and Government o f f i c e s ,  such as t h e  
f e r t i l i z e r  import  s o c i e t y ,  t h e  O f f i c e  o f  C e r e a l s ,  and 
o t h e r  a g e n c i e s ,  had n o t  imported and s tocked  adequa te  
s u p p l i e s  t o  meet t h e  demand. 

A t  t h e  same t i m e ,  " s e n s i t i z i n g "  t h e  farm popu la t i on  
h a s  n o t  been easy .  It has  t aken  y e a r s  t o  overcome t h e  
e f f e c t s  o f  t h e  s o c i a l  and economic upheaval  o f  t h e  1960s 
and t h e  e f f e c t s  o f  l i v i n g  under a " P r o t e c t o r a t e .  I I 

Developing con£ idence  and i n d i v i d u a l  i n c e n t i v e  among 
f a rmer s  h a s  n a t u r a l l y  come s lowly .  I n t r o d u c t i o n  o f  a new 
technology  h a s  no t  been t h e  s o l e  agen t  o f  change. I t s  
u s e f u l n e s s  and b e n e f i t s  were and are a p p l i c a b l e  and 
f e a s i b l e  o n l y  a f t e r  a number o f  o t h e r  developmental  
c o n d i t i o n s  had been f u l f i l l e d .  This  ha s  invo lved  many 
economic and s o c i a l  changes ,  t h e  c r e a t i o n  o f  an  i n f r a -  
s t r u c t u r a l  ba se ,  and development o f  i n s t i t u t i o n a l  capa- 
b i l i t i e s .  Ye t ,  r e l a t i v e  t o  t h e  h i s t o r y  o f  i n d u s t r i a l  
n a t i o n s ,  some o f  t h e s e  changes have been r a p i d .  The 
change i n  t h e  l i t e r a c y  r a t e ,  f o r  example, from 16  p e r c e n t  
i n  1960 t o  55 p e r c e n t  i n  1980, and t h e  change from 
animal-drawn plowing t o  mechanized farming i n  most o f  
c e r e a l  p roduc t ion  h a s  t aken  about  1 5  y e a r s .  These 
changes have had a  b e a r i n g  on t h e  rate of p r o g r e s s  i n  
adop t ion  o f  t h e  Wheat Development program's new techno- 
l ogy  and on I t s  impact .  

A s u c c e s s f u l  na t i on i i l  a g r i c u l t u r a l  r e s e a r c h  program 
i n  T u n i s i a  a t  t h e  t i m e  t h e  Program was s t a r t e d  could  no t  
have been achieved wi thou t  i n t e r n a t i o n a l  s c i e n t i f i c  
coope ra t i on .  Shar ing  o f  t h e  s c i e n t i f i c  knowledge and 
m a t e r i a l  o f  t h e  i n t e r n a t i o n a l  s c i e n t i f i c  community was an  
e s s e n t i a l  i n g r e d i e n t  i n  t h e  scope o f  t h e  Wheat Develop- 
ment Program i n  T u n i s i a .  The Program was' dependent on 
s c i e n t i f i c  c o n s u l t a t i o n ;  a d v i c e ;  t e c h n i c a l  a s s i s t a n c e ;  
and t r a i n i n g  and /or  e x p e r i e n c e  o f  i n t e r n a t i o n a l  a g r i c u l -  
t u r a l  s c i e n t i s t s  a t  CIMMYT, U.S. u n i v e r s i t i e s ,  t h e  Ford 
and R o c k e f e l l e r  ~ o u n d a t i o n s ,  and t h e  U.S ~ e p a r t m e n t  of  
A g r i c u l t u r e .  



Another conclusion relates again to the importance of 
research. Tunisia is now blessed with two important 
depletable natural resources, oil and phosphate rock, 
which have helped elevate the economy of the country to 
the middle-income level in terms of per capJfa annual 
income ($1,185 per person per year in 1980). It is 
understood that in another 10 years the petroleum supply 
will decrease and domestic consumption of oil will 
increase to make Tunisia a net importer of oil. What 
better use could Tunisia make now of some of its oil 
wealth than increasing investment in research to include 
such things as alternate energy sources for agriculture, 
including animal power and biological sources of nitrogen? 

A final conclusion is that thclre were unanticipated 
sociological changes, both positive and negative, which 
were influenced to some extent, either directly or 
indirectly, by the Wheat Developmen: Program. 

The change in food consumption patterns of farm 
families increased the availability of farm women for 
farm and other employment and is said to have had an 
adverse effect on the quality of farm family diets. The 
positive effect is that women are playing a more ispor- 
tant economic role on the farm and in off-farm employ- 
ment. Rural migration of men has increased unemployment 
in urban areas, but the remittances of those who are 
employed abroad to their farm families has added to farm 
incomes. 

V. LESSONS LEARNED 

A. The Goal of Cereal Self-Sufficiency Is Illusory and 
Can Overshadow Progress Made 

The goal of self-sufficiency in cereal production in 
Tunisia is illusory and has tended to overshadow the 
progress that has been made. Population growth and 
increxed per capita income have increased food 
consumption, widening the food gap despite significant 
increases in total production, yields per hectare, and 
production per capita. Maximizing the comparative 
advantage in agricultural production by growing higher 
valued crops on better lands under irrigation to supply 
the hotel-tourist industry and export trade, and to 
achieve a balance in trade of agricultural products make 
good economic sense. 

The World Bank, World Development Report, 1981. 



The graduate-level training program leading to the 
M.S. and the Ph.D. degrees was the key component to long- 
term success of the Wheat Development Program. Although 
still thin in numbers and disciplines, the agriculturists 
who have been trained have provided the basic 
institutional capability needed for continuing and 
sustaining the programs in agricultural research and 
exteneion that were started by the technical assistance 
program. However, U.S. graduate-level training of highly 
capable students has equiped them with skills, knowledge, 
and motivation that are much in demand not only in 
Tunisia, but internationally. So it is not surprising 
that participants who have completed their training 
abroad are sometimes attracted to jobs outside Tunisia 
offering higher salaries or more attractive perquisites 
than assignments in jobs in Tunisia can provide. It 
would be wise in future projects to provide for the 
training of a greater number of persons than needed for a 
project, and to encourage the host government to stan- 
dardize rewards for participants among agencies of the 
Government and institutions of the country. 

C. Successful Adoption of the New Wheat Technology Has 
Been Dependent on Overcoming Socioeconomic Constracnts 
Policy Issues, and Institutional Problems Associated 
With Economic Development 

Basically, the factors which have constrained the 
Program relate to the country's background, state of 
development, recent independence, and the social and 
economic experimentation that followed the Government's 
efforts to develop the country's agriculture. Essen- 
tially, the wheat technology that is being introduced is 
dependent on capital-intensive farming, utilizing 
mechanical equipment, fertilizer, other agricultural 
chemicals, and selected seeds. These all require credit 
and a rural infrastructure for marketing and distribution 
of inputs. These factors had existed for the European 
colon farmers in the modern sector, but had to be intro- 

to the majority of Tunisians after independence. 

The Wheat Development Program could move only as fast 
as these constraints were removed, favorable policies 
issued, institutions developed, and marketing and supply 
infrastructure put into place and supplied with inputs. 
Farmers have responded to extension programs, and have 



adopted the new technology to the extent permitted by the 
availability of inputs, which is now a remaining impor- 
tant constraint. Recent improvements in pricing policy 
have improved incentives. 

Also, food consumption patterns, tastes, and 
preferences of farm families may outweigh apparent 
economic advantages when a new crop variety is being 
introduced. These factors need to be identified and 
considered in planning research and extension programs. 
Tunisian farm families have a strong preference for 
traditional durum varieties over new bread and durum 
wheat varieties for home consumption. Many farmers 
adopting new high-yielding varieties of durun continue to 
grow small amounts of the traditional varieties for home 
consumption. 

International coordination is essential if a national 
agricultural research program is to take advantage of 
external scientific developments. This cooperation can 
accelerate domestic research and avoid costly and time- 
consuming mistakes. The international agricultural 
research centers provide invaluable research services for 
developing countries. 

E. Adaptive Research Programs Must Proceed Cautiously, 
Taking Into Account D i f t  
- - A  - 

erent Environmental and 
Sociologic81 Factors 

Adaptive research programs for the introduction of 
new technology from a different environment must proceed 
cautiously and be planned to cover different micro- 
climates and ecologies in a new country over a sufficient 
period of time to assure adaptability. Also, the 
research and extension programs must be designed to 
accommodate special needs and customs of traditional 
farmers when changing from traditional to modern 
practices. 

The use of on-farm test ciemonstrations in different 
geographic locations to conduct location-specific tests 
for different ecological zones under private farming 
conditions and to inform farmers on the new technology 
proved to be an important approach. The benefits of this 
method were recognized, adopted, and are still in 



effect. As stated, researchers are closer now to the 
farmers ' problems. 

F. Strengthening National Institutions in Agricultural 
Research and Extension Is a Long -Term Effort 
Sometimes Requiring New Approaches ; But Short-Term 
Bxpediencies May Cons train Achievement of Some s 
Sometimes old methods of doing research and extension 

may not be the most suitable approach. Change may be 
necessary or important for accelerating research. It was 
necessary to introduce new concepts and methods of doing 
research and extension in the Wheat bevelopment Program 
in Tunisia. Avoidance of bureaucratic procedures through 
the creation of semi-autonomous organizations outside the 
institutions involved in research-education-extension may 
overcome administrative bottlenecks and accelerate action 
programs in the short term, as it did in Tunisia, but 
this does not solve basic institutional constraints 
inherent in the system. It simply bypasses the bureau- 
cracy and sets a precedent that is difficult to overcome 
and that may contribute to continued proliferation of 
such examples in other agencies of government. 

Research programs are long term. Even with techno- 
logy that was proven successful elsewhere, the adaptive 
process is slow. In Tunisia, 17 years of research were 
required to firmly establish evidence of possibilities of 
lasting changes In farm practices. 

G. Research Is Important to a Country's Development, and 
Weeds Recognition - - - and Adequate - Support A - by Policy- 
makers: The Pavoff on Investment Can Be Great 

Research programs are not always given the financial 
support they need. The proportion of total budget 
allocated to research is low in Tunisia (less than 2 
percent) . Nevertheless, the evidence of payoff more than 
warrants the investment made, as Tunisia demonstrates. 
Policy-makers need to be kept informed of such payoffs. 
This is true of policy-makers in the rccipient country as 
well as policy-makers in donor countries. 

H. An Agricultural Economic Analysis Capability in the 
Country Is Essential to Successful Agricultural 
Research and Development Programs 

An agricultural economic analysis capability, such as 
exists in the Bureau of Planning, Statistics, and 
Economic Development in Tunisia, is essential for 



successful agricultural research and development 
programs. Such capability is needed to provide objective 
measurements of national crop production and yields. 
This is necessary to inform research scientists and 
policy-makers of the effectiveness of farmers' adoption 
and use of innovations developed by research programs. 
Problems and constraints can be readily identified to 
guide planners. Furthermore, such analysis can be used 
to compute the value and benefits to show policy-makers 
when research investments and polices ,are paying off! 

I. Unanticipated Sociological Changes, Both Positive and 
megative, May Result From a Successrull Research and' 
Production Frogram 

Palatability of food in the daily diet of farm 
families, their need for a secure source of food supply, 
and the risk of losing this source of supply by investing 
in innovation for unknown benefits are compelling 
sociological factors which can cons train progress. These 
factors must be recognized in planning research and 
extension programs that are aimed at making changes in 
the production and consumption of major food crops. 

Agricultural development can change a subsistence 
economy to a market-oriented economy with both positive 
and negative social and economic consequences. However, 
these are difficult to predict, and difficult to change 
when they are recognized. 

These consequences can include rural migration, 
particularly of males, which increases rural employment 
of women, reduces their role in home preparation of food, 
and results in increased use of purchased, prepared food 
with a negative effect on the nutritional quality of food 
in the daily diets of rural people. Rural migration of 
males may increase unemployment in urban areas and create 
seasonal shortages in rural areas. At the same time, 
migration to employment in industrial countries, as in 
the Tunisian case, can increase family incomes in the 
rural area and contribute to progress in agricultural 
development. The impact on the role of women in agri- 
culture and rural industries may be significant, with 
positive and negative benefits to ths social and economic 
wellbeing of the farm family, as cited. 
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I. GENERAL APPROACH 

The first task was to conduct a search and review of 
the literature on Tuni~qia. An obvious source, the 
library, was not adequate because some of the most 
important recent documents have not reached all 
libraries, and even some of the older ones never received 
wide circulation. Therefore, we contacted authorities on 
the subject at the University of Minnesota, Dr. Malcom 
Purvis and Dr. Terry Roe, who provided information and 
reference material. 

The University of Minnesota's relationship with 
Tunisia dates back to the middle of 1960 under an AID 
contract to assist the Government in developing a Bureau 
of Planning, Statistics, and Econowic Analysis. The 
University was responsible for training approximately 30 
Tunisians to the M.S. degree, and a few to the Ph.D. 
degree in agricultural economics. This contact led to 
the discovery of three important and relevant Ph.D. 
degree theses, several papers, and articles related 
specifically to the Wheat Development Program. These 
were obtained and reviewed by the team. 

In the meantime, AID project documents and other 
written material on Tunisia, published and unpublished, 
were accumulated from various AID/~ashington Bureaus. 
This material was made available to the evaluation team 
for review and study. 

The next step was to track down and establish contact 
with former project personnel who had worked for the Ford 
and Rockefeller Foundat ions and with the International 
Maize and Wheat Improvement Center (CIMMYT), organiza- 
tions which had participated with AID in the Wheat 
Development Program in Tunisia. Former project personnel 
were located and interviewed. 

These included Dr. W. McQuiston, who is now a member 
of the faculty of Oregon State University. Dr. McQuiston 
provided CIMl4YT reports and records not available in 
AID. He also informed us of former Tunisian participants 
who had returned to Tunisia and were in important leader- 
ship positions in research and development in the cereals 
program. 

Dr. Sam Litzenberger is another former Project 
Officer who was contacted. He was the AID Project 
Officer for the Accelerated Cereals Production Project 
responsible for developing and implementing the project 
in 1968. 



Dr. John Doolette, an Australian agriculturist who 
served with CIMMYT on the Wheat Development Program in 
Tunisia, was interviewed at the World Bank where he is 
employed in the European and Mediterranean Division. He 
provided copies of reports on the Wheat Project. 

Enroute to Tunisia, Johnson and Ferguson visited FA0 
in Rome where persons concerned with Tunisia and those 
knowledgeable in European-Tunisian agricultural trade 
were interviewed. Relevant documents were obtained for 
re driew . 

On arrival in Tunisia, the team reviewed USAID 
Mission and Government of Tunisia historical and current 
documents on the project and on Tunisian agriculture and 
the economy. 

While in Tunisia during April 1982, we relied heavily 
on two important contacts with the Government of Tuniaia, 
Madame Mamouri L'Arbi, Direction Cooperative Inter- 
national De LtAgriculture, Ministere De LtAgriculture, 
and Mr. Alali Godbane, Chief of the Technical Division, 
Office of Cereals. Both were former U.S. participant 
trainees. Mr. Godbane had been trained under and has 
served continuously with the Wheat Developaent Project 
(Projet Ble) since its inception and is still responsible 
for the project in the Office of Cereals. He was the 
official liaison official for the team. Madame LtArbi, 
who had earned an M.S. degree at the University of 
Minnesota with the Bureau of Planning, Statistics, and 
Economic Analysis, was the official contact point for the 
team with the Ministry of Agriculture. 

By invitation, the team attended as observers a one- 
week workshop in eariy April on cereals organized by the 
National Agricultural Institute (Institut National 
Agronomique de Tunisie, INAT) with the cooperation of the 
National Agricultural Research Institute (Institut 
National de Recherche Agronomique de Tunisie, INRAT) . 
This proved to be the most informative and useful part of 
our study in Tunisia. All the cereals experts in Tunisia 
were present as were some experts from abroad. Dr. W. 
McCuiston participated as a member of an Oregon state 
team for an AID project in Tunisia. 

e purpose of the workshop was to review the 
progress of the Government ' s cereals program, to discuss 
problems and constraints, and to formulate plans and 
measures for coordination of the various offices, 



a g e n c i e s ,  and i n s t i t u t i o n s  invo lved  i n  t h e  program. Our 
a t t e n d a n c e  f a c i l i t a t e d  c o n t a c t s  w i t h  a number o f  
Tun i s i ans  working a t  INAT and INRAT i n  r e s e a r c h ,  
e d u c a t i o n ,  and e x t e n s i o n  i n  t h e  c e r e a l s  program. These 
inc luded  several of  t h o s e  t r a i n e d  i n  t h e  United S t a t e s  
under  P r o j e t  Ble', i n c l u d i n g  two a u t h o r s  o f  t h e  t h e s e s  
r e f e r e n c e d  above. 

Following t h e  workshop, t h e  team, by i n v i t a t i o n ,  
j o i n e d  t h e  c e r e a l s  g roup ,  which had o rgan ized  t h e  
workshop, on a t o u r  of c e r e a l  p roduc t ion  areas i n  
n o r t h e r n ,  c e n t r a l ,  and s o u t h e r n  p a r t s  o f  Tun i s i a .  
I n s p e c t i o n  t r i p s  were made t o  r e g i o n a l  r e s e a r c h  s t a t i o n s  
a t  Be ja ,  Le Kef,  and S v i e t l a .  V i s i t s  were made t o  a 
number o f  p r i v a t e  farms,  i n c l u d i n g  some which s e rved  a s  
d e m o n s t r a t i o n - t e s t  farms f o r  t h e  O f f i c e  o f  Cereals 
e x t e n s i o n  f i e l d  t e s t i n g  program. 

Following t h i s  t o u r ,  meet ings  were h e l d  i n  Tunis  w i t h  
o f f i c i a l s  i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e  r e s p o n s i b l e  f o r  
a g r i c u l t u r a l  development programs,  w i t h  p u b l i c  agenc i e s  
r e s p o n s i b l e  f o r  c r e d i t ,  and w i t h  r e s e a r c h  and educa t ion  
s t a f f s  a t  INRAT and INAT, r e s p e c t i v e l y .  We e x p l a i n e d  ou r  
o b j e c t i v e  t o  t h e  o f f i c i a l s ,  and s o l i c i t e d  t h e i r  o p i n i o n s  
on s p e c i f i c  q u e s t i o n s  t h a t  concerned t h e  team. 

A f i n a l  t o u r  was made o f  t h r e e  gove rno ra t e s  i n  
n o r t h e r n  and c e n t r a l  T u n i s i a  t o  v i s i t  p u b l i c  o f f i c e s  and 
o t h e r  p r i v a t e  farms.  On t h i s  t o u r ,  c o n t a c t  was made w i t h  
t h e  Regiona l  A g r i c u l t u r a l  O f f i c e r s  o f  t h e  Governorates  
and w i t h  o t h e r  o f f i c i a l s ,  i n c l u d i n g  t h e  Governor o f  
Jendouba. Also,  v i s i t s  were made t o  l o c a l  o f f i c e s  o f  one 
o f  t k e  smal l - fa rmer  c r e d i t  a g e n c i e s ,  A s s i s t a n c e  Aux 
Pe t  i t s  e t  Moyens A g r i c u l t e u r s  du Nord-Est (APMANE) , which 
provided s t a f f  members as g u i d e s  f o r  p a r t  o f  o u r  t r i p .  
The l a s t  p a r t  o f  o u r  s t a y  i n  T u n i s i a  was s p e n t  d r a f t i n g  
t h e  r e p o r t s .  

Each member o f  t h e  team prepa red  a r e p o r t  d e a l i n g  
w i t h  t h e  t o p i c  o f  t h e i r  r e s p e c t i v e  d i s c i p l i n e :  
economics, agronomy, and soc io logy .  P r i o r  t, t h e  
d e p a r t u r e ,  d e b r i e f i n g  s e s s i o n s  were h e l d  w i t h  t h e  USAID 
Mission and w i t h  Madame L 'Arbi  and M r .  Godbane f o r  t h e  
Government, a t  which t h e  team's p r i n c i p a l  f i n d i n g s  and 
conc lus ions  were p r e s e n t e d .  

Upon arrival i n  Washington i n  e a r l y  May 1982,  a 
d e b r i e f i n g  s e s s i o n  was h e l d  w i t h  t h e  Eva lua t ion  S t a f f  o f  
A I D ' S  Bureau f o r  Program and P o l i c y  Coord ina t ion .  



The team l e a d e r  d r a f t e d  t h e  f i n a l  r e p o r t ,  embodying 
t h e  agronomic r e p o r t  o f  D r .  Ferguson,  and i n c l u d i n g  
impact  f i n d i n g s  and l e s s o n s  l e a r n e d  from t h e  economics 
r e p o r t  and from t h e  s o c i o l o g i c a l  r e p o r t ,  e ~ c h  o f  which 
are inc luded  as appendixes  t o  t h e  main r e p o r t .  

11. METHODOLOGY FOR AGRONOMIC ANALYSIS 

With r e s p e c t  t o  t h e  agronomic, t r a i n i n g ,  and 
i n s t i t u t i o n  b u i l d i n g  a s p e c t s  o f  t h e  p r o j e c t ,  t h e  approach 
f o r  a p p r a i s a l  and e v a l u a t i o n  o f  r e s u l t s  and impact  was 
r a t h e r  s t r a i g h t f o r w a r d .  One o f  t h e  f i r s t  t a s k s  was t o  
f i n d  o u t  from t h e  Miss ion and t h e  Government o f  T u n i s i a  
(GOT) f i l e s  how many p a r t i c i p a n t s  had been t r a i n e d  and 
where t h e y  are now a s s i g n e d .  This  was impor tan t  s i n c e  
b u i l d i n g  a n  i n s t i t u t i o n a l  c a p a b i l i t y  t o  deve lop  and c a r r y  
on a wheat improvement program was t h e  s t a t e d  purpose  o f  
t h e  p r o j e c t .  We found e x c e l l e n t  p a r t i c i p a n t  r e c o r d s  i n  
Miss ion f i les  which were e a s i l y  v e r i f i e d  and updated by 
c o n t a c t s  w i th  o f f i c i a l s  o f  P r o j e t  B l e  and a former 
p a r t i c i p a n t  now on t h e  INAT s t a f f .  

The Chief  o f  t h e  Technica l  D i v i s i o n ,  ( P r o j e t  Ble) 
O f f i c e  o f  Cereals, p rov ided  i n f o r m a t i o n  on t h e  
o r g a n i z a t i o n  o f  t h e  d i v i s i o n ,  i n c l u d i n g  s t a f f i n g  and 
f a c i l i t i e s ,  and d e t a i l s  and s t a t i s t i c s  on t h e  annua l  
c e r e a l s  p roduc t ion  programs and on-farm demons t ra t ions  
f o r  which t h e  Techn ica l  D iv i s ion  i s  r e s p o n s i b l e .  This 
inc luded  in fo rma t ion  on t h e  e v o l u t i o n  o f  f e r t i l i z e r  u s e  
s i n c e  t h e  beg inn ing  o f  t h e  p r o j e c t .  Heads o f  t h e  
d i f f e r e n t  s e c t i o n s  o f  t h e  Technica l  D i v i s i o n  provided 
in fo rma t ion  on t h e i r  s p e c i f i c  programs, problems,  and 
achievements.  

I n t e rv i ews  wf th  t he ,  Regional  A g r i c u l t u r a l  O f f i c e r s  i n  
Beja and Jendouba prov ided  d e t a i l e d  i n fo rma t ion  on t h e  
a g r i c u l t u r a l  programs i n  t h e  r e s p e c t i v e  areas, i n c l u d i n g  
u s e  o f  h i g h - y i e l d i n g  c r o p  varieties (HW) and t h e  problem 
o f  p r o v i s i o n  o f  t h e  p roduc t ion  i n p u t s  r e q u i r e d  t o  o b t a i n  
f u l l  advantage o f  t h e  y i e l d  p o t e n t i a l  of  t h e s e  
v a r i e t i e s .  On-farm v i s i t s  i n  t h e  Beja, Jendouba, and E l  
Fahs r e g i o n s  gave t h e  team impress ions  o f  how farmers  
f e e l  about  t h e  HYVs and e s p e c i a l l y  about  a c c e s s  t o  
marke t s  and i n p u t s ,  o r  l a c k  t h e r e o f .  At tendance a t  t h e  
workshop, r e f e r e n c e d  above,  provided in fo rma t ion  on 
p r o g r e s s  i n  t h e  development o f  new HWs and t h e i r  impact  
on cereals p roduc t ion ,  and enab led  t h e  team t o  o b t a i n  
f i r s t h a n d  in fo rma t ion  on v a r i e t i e s  which were s e l e c t e d  
d u r i n g  and a f t e r  t h e  p r o j e c t  and have been r e l e a s e d  f o r  
m u l t i p l i c a t i o n .  



The most v a l u a b l e  s o u r c e  o f  d a t a  on t h e  impact  o f  t h e  
p r o j e c t  on wheat p r o d u c t i o n  i n  T u n i s i a  was t h e  D iv i s ion  
f o r  P lann ing ,  S t a t i s t i c s ,  and Economic Ana lys i s  o f  t h e  
M i n i s t r y  o f  A g r i c u l t u r e .  That d i v i s i o n  .'-s t h e  o f f i c i a l  
a g r i c u l t u r a l  s t a t i s t i c s - g a t h e r i n g  agency o f  t h e  GOT, and 
h a s  made annual  o b j e c t i v e  y i e l d ,  p roduc t ion ,  and area 
su rveys  o f  c e r e a l s  i n  T u n i s i a  i n  each  o f  t h e  p a s t  s e v e r a l  
y e a r s .  These r e c o r d s  show s e p a r a t e l y  t h e  HWs and 
t r a d i t i o n a l  v a r i e t i e s  o f  durum and b read  wheat w i t h  
r e s p e c t  t o  area seeded ,  a r e a  h a r v e s t e d ,  y i e l d s ,  and 
p roduc t ion  by  r eg ion .  This  enabled t h e  team t o  compare 
y i e l d s  and p roduc t ion  of wheat i n  p r e p r o j e c t  y e a r s  w i th  
p roduc t ion  du r ing  and fo l l owing  t e r m i n a t i o n  o f  t h e  
p r o j e c t .  

The D i r e c t o r  o f  INAT, i n  an  i n t e r v i e w ,  gave h i s  views 
on t h e  impact t h a t  t h e  p r o j e c t  ha s  had on t h e  I n s t i t u t e  
as a r e s u l t  o f  t h e  ass ignment  o f  f o u r  r e t u r n e d  Ph.D.9 
level p a r t i c i p a n t s ,  t r a i n e d  under t h e  Program, t o  t h e  
P l a n t  Sc ience  Department. I n t e rv i ews  w i t h  f o u r  o f  t h e  
INAT f a c u l t y  provided t h e  team w i t h  in format ion  on 
r e s e a r c h  i n  t h e  socioeconomic area r e l a t i n g  t o  c e r e a l s ,  
on the s p e c i f i c  c o u r s e s  t augh t  by t h e  r e t u r n e d  
p a r t i c i p a n t s ,  and t h e i r  r e s e a r c h  i n  c e r e a l  b r eed ing  and 
p roduc t ion .  

During a v i s i t  t o  t h e  Seed Con t ro l  Labora tory ,  
e s t a b l i s h e d  by  t h e  P r o j e c t ,  t h e  D i r e c t o r  d e s c r i b e d  t h e  
purpose  and f u n c t i o n  o f  t h e  l a b o r a t o r y ,  and t h e  e x t e n t  t o  
which t h e  seed  c e r t i f i c a t i o n  program i s  a b l e  t o  meet t h e  
r equ i r emen t s  o f  t h e  coun t ry .  

METHODOLOGY FOR SOCIOLOGICAL ANALYSIS 

T u n i s i a ,  u n l i k e  t h e  rest o f  A f r i c a ,  h a s  t h e  g r e a t  
advantage  o f  hav ing  a  g e n e r a l l y  homogeneous e t h n i c  
p r o f i l e .  Very l i t t l e  d a t a ,  however, e x i s t  on n o r t h e r n  
T u n i s i a ,  making d i f f i c u l t  a d e t a i l e d  unde r s t and ing  o f  t h e  
s o c i o l o g i c a l  environment o f  t h a t  r e g i o n .  However, 
c ensus ,  1968 and 1975 consumption su rveys ,  and 
a g r i c u l t u r a l  su rveys  d a t a  e x i s t  and were i n v a l u a b l e  f o r  
o u r  a n a l y s i s .  Although t h e  Wheat Development Program 
concerned n o r t h e r n  T u n i s i a ,  i t s  impact was f a r - r e a c h i n g  
i n  t h e  n a t i o n  as a whole.  It was, t h e r e f o r e ,  impor tan t  
f o r  u s  t o  relate t h e  n o r t h e r n  r e g i o n  t o  t h e  c o u n t r y  as a 
whole. 

The s o c i o l o g i c a l  a n a l y s i s  i s  d i v i d e d  i n t o  t h r e e  
s e c t i o n s ,  b e f o r e ,  d u r i n g ,  and a f t e r  t h e  p r o j e c t ,  as a 
means o f  e v a l u a t i n g  t h e  p r o c e s s  o f  change t h a t  took  p l a c e  



between 1965 and 1982, but also to highlight the 
sociological situation which confronted the project at 
the start. The analysis centered on three topics: land 
tenure and agricultural labor and consumptioc patterns. 

A wealth of information existed in the data avail- 
able, allowing comparisons between the three different 
periods dealt with. Our fieldtrips, too short to allow 
us to gather primary data, served essentially to confirm 
the findings of the data studied. 

The choice of villages visited was based essentially 
on climatic differences, an important variable in wheat 
production. Within the villages, small, medium, and 
large farms were visited to allow comparison of their 
respective suitabilities to the new varieties used. 

Numerous interviews were held in Washington with 
nutrition specialists on Tunisia at the World Bank and 
the Food and Drug Administration, and in Tunis with 
officials and researchers of the National Institute of 
Nutrition, the Office o Cereals, the Statistical 
Division of the Ministry of Agriculture, the National 
Institute of Statistics, and researchers in economics and 
sociology at INAT. 
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I. BACKGROUND 

A major f a c t o r  a f f e c t i n g  t h e  outcome o f  t h e  Wheat 
Develo ment Program ( P r o j e t  B l e '  a s  i t  i s  c a l l e d  i n  
French? was t h e  t r a n s f o r m a t i o n  o f  T u n i s i a  from a  colony 
under  t h e  French P r o t e c t o r a t e  t o  an  independent  n a t i o n .  
The p o l i t i c s  o f  t h i s  t r a n s f o r m a t i o n  and t h e  l a c k  o f  
developed i n s t i t u t i o n s  and t r a i n e d  personrlel  i n f luenced  
t h e  achievements o f  t h i s  p r o j e c t  a s  w e l l  as t h e  cou r se  o f  
a g r i c u l t u r a l  development. Other  f a c t o r s  were t h e  n a t u r e  
o f  T u n i s i a ' s  a g r i c u l t u r e ,  t h e  c l i m a t i c  environment,  
Government p o l i c i e s ,  and socioeconomic and i n s t i t u t i o n a l  
problems. 

Wheat and b a r l e y  a r e  t h e  c e r e a l s  produced i n  
T u n i s i a .  These c rops  a r e  of  paramount economic and po l -  
i t i c a l  importance t o  t h e  c o u n t r y ,  a s  t h e y  had been t o  t h e  
French.  Ce rea l s  were and remain t h e  major  s t a p l e  food of  
t h e  popu la t i on .  There :re two b a s i c  k i n d s  o f  wheat: 
durum and s o f t ,  o r  b r e a d ,  wheat. Durum, a hard  wheat,  
y i e l d s  a semol ina  t h a t  i s  r e l a t i v e l y  nong lu t inous ,  making 
i t  i d e a l  f o r  p a s t r i e s ,  s p a g h e t t i ,  and couscous.  Use of 
durum semolina  f o r  making bread i~ conf ined  t o  r u r a l  
f a m i l i e s  and t h a t  usage i s  dec reas inb .  The s o f t  wheat i s  
used f o r  bread i n  a l l  commercial b a k e r i e s .  Tunis ian  
durum h a s  a  h i g h e r  p r o t e i n  c o n t e n t  t han  bread  wheat.  

The French had produced durum wheat f o r  e x p o r t  t o  t h e  
p a s t r y  i n d u s t r y  i n  France ,  whi le  impor t ing  s o f t  o r  bread 
wheat ,  which was a l s o  grown i n  T u n i s i a  i n  s m a l l e r  q u a n t i -  
t i es  and used t o  make b read  f o r  t h e  urban popu la t i on .  

C e r e a l s  provided 30 p e r c e n t  o f  t h e  v a l u e  added t o  
p r i n c i p a l  c rops  i n  t h e  a g r i c u l t u r a l  s e c t o r  from 1962-1971 
( i n  c o n s t a n t  1966 p r i c e s ) .  U n t i l  1966, durum wheat 
accounted f o r  25 p e r c e n t  o f  t h e  t o t a l  v a l u e  o f  a g r i c u l -  
t u r e  e x p o r t s .  Wheat, both  d u ~ u m  and s o f t ,  has  always 
been grown on an area, va ry ing  s l i g h t l y  from y e a r  t o  
y e a r ,  o f  about  1 . 5  m i l l i o n  h e c t a r e s  on t h e  b e t t e r  s o i l s  
i n  t h e  n o r t h e r n  and n o r t h - c e n t r a l  p a r t  of  T u n i s i a ,  where 
r a i n f a l l  i s  normal ly  s u f f i c e n t  t o  suppor t  t h e s e  c r o p s .  
Small  s u b s i s t e n c e  farmers s u r v i v e  on clurum wheat produc- 
t i o n  i n  t h e  n o r t h e r n  and c e n t r a l  p a r t s  o f  T u n i s i a ,  and on 
b a r l e y  grown i n  t h e  semi-a r id  r e g i o n  o f  c e n t r a l  and 
s o u t h e r n  T u n i s i a ,  b o t h  f o r  l i v e s t o c k  and human consump- 
t i o n .  Bar ley  r e p l a c e s  wh a t  i n  t h e  d i e t s  o f  s u b s i s t e n c e  
fa rmers  i n  t h e s e  a r e a s . ~ f  I n  1966, a  household survey  
showed p e r  c a p i t a  consumption o f  44 k i lograms  p e r  y e a r  of 
s o f t  wheat (bread wheat)  and 89 k i lograms  o f  hard  wheat 
f o r  nood le s ,  p a s t r y  couscous ,  and,  i n  some c a s e s ,  bread 

2'/ i n  t h e  r u r a l  areas. ,  



11. SETTING IN 1965 - 
In 1965 when the idea was first conceived in Tunisia 

of introducing and te~~ting the new semi-dwarf, high- 
yielding varieties of wheat developed in Mexico at the 
International Researcg Center for Maize and Wheat 
Improvement (CIMMYT) ,-I the Tunisians had only nine 
years of experience in establishing a new Government to 
replace colonial rule under the French Protectorate. 
Tunisia's independence in 1956 brought an end both to 
colonialism and to the Tunisian hereditary monarchy of 
the ''~ey" dynasty, which the French had utilized in civil 
admin tration since the beginning of the Protectorate in 
1881 ., a7 This system had been effective in civil 
control, but no national extension system had ever been 
developed to serve the Tunisian traditional agricultural 
sector. A small research station in Tunis served the 
European colon (commercial farmers) . 

It had taken the French from 1881 to the 1920s to 
discover that the wheat technology developed in France 
was not transferable to the colony of Tunisia. They 
established a cereal research station at Tunis in the 
1920s to develop wheat varieties suitable for the 
country. In 1933, a French genetic scientist developed a 
suitable bread wheat variety, Florence Aurora, and later 
the durum wheats, Chile and Roussi. Still later, 
Mahmoudi and D-117 durum wheat varieties were developed. 
These varieties and the technology of capital-intensive, 
mechanized wheat farming were introduced through the 
research station and utilized by colon farmers until 
independence. With the exception of a f e w  large Tunisian 
farms, the farming practiced by Tunisian farmers followed 
traditional practices, and was labor and animal 

51 intensive ., 
The Tunisians adopted the national administrative 

structure established under the Protectorate. This was a 
highly centralized system with controls at the national 
level which governed through regional of fices , called 
governorates, to cities, shiekdoms, towns, and villages. 
The new Tunisian Government appointed party members to 
head and staff these units. Ministries were organized at 
the national level to provide services in each sector, 
working through each of the governorates. Thus, agricul- 
tural development was planned by the Ministry of Agricul- 
ture and implemented through the governorates. This 
system continues today with some modification. 

The biggest and most critical task faced by the new 
Tunisian Government at independence was developing staff 



to administer the Government and a cadre of trained agri- 
cultural technicians to provide services to the farm 
population. Farmers had to be trained to manage the 
former European colon farms in cepital-intensive 
agriculture , while the traditional Tunis ian farming 
sector had to be integrated with the modern sector and 
brought up to date in methods of farming. 

Producing food, particularly wheat, to meet consump- 
tion needs, was urgent in order to maintain political 
stability and bring about economic progress. As a 
stopgap measure, France agreed to leave 3,000 French 
officials in Tunisia to assist in the transition. France 
also sent more nationals to provide technica assistance 

6/1 and to staff schools and medical facilities., 

The United States signed an Economic Cooperation 
Agreement with the Republic of Tunisia on March 26, 
1957. Training of personnel and development of the 
Government ' s agricultural research, extension, and 
education institutions were paramount among the needs of 
the country in 1958, and assistance was requested of 
USAID in these areas. While food import assistance could 
fill consumption gaps in the short run, in the long run 
the country needed the institutional capability to train 
farmers and provide them with the technology to adequate- 
ly use land resources to their full potential for food 
production. Self-sufficiency in food production was a 
primary goal in agriculture for the Government. 

THE AGRARIAN STRUCTURE AND SOCIAL REFORMS 

A. Colon Lands 

At independence, some 4,000 European farmers owned 
crpproximately 850,000 hectares of the best agricultural 
land in Tunisia. Around 5,000 Tunisian farmers operated 
large- and medium-size farms, and 450,000 Tunisians own d 

77 or leased small holdings for subsistence farming., 
The balance of the rural working population followed 
pastoral pursuits, worked in forests, practiced pastoral 
nomadism, or served as rural laborers. The European 
colony in Tunisia consisted of 180,000 French, 60,000 
Italians, and small numbers of others. The total 
population in Tunisia was approximately 3,783,000.8/ 

The European farmers were permitted to continue to 
operate their farms under an agreement between the 
Government of Tunisia and the Governments of France, 
Italy, and England, which provided for a gradual 



phaseout .  T u n i s i a  was t o  re imburse  owners fo l lowing  t h e  
t r a n s f e r  of  l a n d s .  However, a s  a r e s u l t  o f  t h e  p o l i t i c a l  
t e n s i o n s  a r i s i n g  from t h e  A lge r i an  War i n  1964, P r e s i d e n t  
Habib Bourguiba broke  t h e  agreement w i t h  France and 
announced p l a n s  f o r  immediate e v a c u a t i o n  o f  co lons  and 
t a k i n g  o v e r  t h e  l a n d .  The d e c r e e  was extend- a l l  
fo re ign -ope ra t ed  l a n d .  

By 'sf h i s  d e c r e e  t h i s  l and  was 
brought  under s t a t e  con t ro l . ,  

There fol lowed a  pe r iod  o f  economic chaos  i n  
T u n i s i a .  The Government a t t empted  t o  o r g a n i z e  and manage 
t h e  l and  r e s o u r c e s  occupied by t h e  co lons .  I ts  e f f o r t s  
were aggrava ted  by t h e  e x p l o i t a t i o n m a n d  r e s o u r c e s ,  
equipment,  and f a c i l i t i e s  by t h e  c o l o n s  du r ing  t h e  
s e v e r a l  ye s p r i o r  t o  t h e i r  d e p a r t u r e m n t i c i p a t i o n  o f  
e v i c t i o n  .- 165 Cerea l  p roduc t ion  d e c l i n e d  d r a m a t i c a l l y  
from an  average  o f  737,582 m e t r i c  t o n s  d u r i n g  t h e  f i v e -  
y e a r  pe r iod  ending i n  1956 ( s e e  Appendix D ,  Table D-3), 
t o  an  average  o f  471,000 m e t r i c  t o n s  d u r i n g  t h e  f i v e - y e a r  
p e r i o d  fo l l owing  e v i c t i o n  o f  t h e  c o l o n s ,  1965-1969 ( s e e  
Appendix D,  Tab le  D - 4 ) .  Th is  p roduc t ion  was n o t  adequa te  
Lo meet consumption needs (561,OO m e t r i c  t o n s  i n  1966) 
and prov ide  s e c u r i t y  s t 0 c k . U  f Wheat y i e l d s  had 
d e c l i n e d  from approximate ly  8 .5  q u i n t a l s  (10 q u i n t a l s  
e q u a l  1 m e t r i c  t on )  i n  1955 t o  around 6  q u i n t a l s  p e r  hec- 
ta re  f o r  b read  wheat and from around 4 q u i n t a l s  t o  3.5 
q u i n t a l s  p e r  h e c t a r e  r durum wheat by 1966 ( s e e  Appen- 

1 f ~  Cerea l  p roduc t ion  averaged o n l y  d i x  D ,  F igu re  D-5) .- 
552,000 m e t r i c  t o n s  p e r  y e a r  from 1959 t o  1961, which was 
about  50 p e r c e n t  o f  t h e  Government's e s t i m a t e  of p r o j e c t -  
ed  needs.  Produc t ion  o f  o t h e r  c r o  s had a l s o  performed 
p o o r l y  ( s e e  Appendix D ,  Table  D-18) .!b 

For  a time, P r e s i d e n t  Char les  de  Gau l l e  b roke  o f f  
t r a d e  r e l a t i o n s  w i t h  T u n i s i a ,  c l o s i n g  i t s  market  f o r  
wine,  o l i v e s ,  and durum wheat ,  which t h e  Tun i s i ans  had 
con t inued  t o  e x p o r t  from co lon  p roduc t ion .  However, 
economic and p o l i t i c a l  r e l a t i o n s  were r e s t o r e d  g r a d u a l l y ,  
and France continued a l a r g e ,  t e c h n i c a l  a s s i s t a n c e  pro-  
gram, p a r t i c u l a r l y  i n  educa t ion .  However, French c i v i l  
s e r v a n t s  were r e p l a c e d  r a p i d l y  by Tun i s i ans .  

B. Coope ra t i za t i on  o f  Land Holdings and Other  S o c i a l  
Reforms 

The a g r a r i a n  s t r u c t u r e  i n h e r i t e d  from t h e  French 
P r o t e c t o r a t e  and t h e  s o c i a l  reforms c a r r i e d  o u t  by t h e  
Tun i s i an  Government a f t e r  independence were f a c t o r s  which 
i n f l u e n c e d  a g r i c u l t u r a l  development, t h e  manner o f  



implementation of Projet ~le' (the French name given to 
the Wheat Development Project), its rate of progress, and 
the degree of its success to date. 

Many of the social reforms, committed to by the Neo- 
Destorian Party and carried out by President Bourguiba 
soon after independence, had significant implications for 
the country's -future developm&t, partic;larly in the 
agricultural sector. The President abolished or revised 
regulations and customs that he considered outdated for a 
modern country : religious courts were abolished ; laws 
governi-q marriage and the status of women were revised, 
abolirhing polygamy and providing legal rights for women 
comparable to those in France; and wearing of the veil 
was prohibited. At a later date, abortion and birth con- 
trol were legalized, thus providing the legal basis for a 
family planning program which since has been acclaimed 
successful. The religious school of the "Zituna Mosque" 
was absorbed into the University of Tunis. The habous 
system of landholdings was abolished, which released 
300,000 hecta s f land in the Mejarda valley for 

157 159 While this land was at first distribution.- - 
cooperatized, much of it was eventually distributed to 
private individuals. 

The philosophy of the Neo-Destorian Party was based 
on a socialistic system for economic development of the 
country and for achievement of equitable distribution of 
income. Cooperatizat ion of land holdings and private 
businesses was chosen as the model for creating a 
socialistic system. This had been envisioned by Ahmed 
Ben Sala, architect of Neo-Destorian socialism, as a 
means of efficient management of land resources, of 
marketing the products, and of achieving social equity 
among its participants. The program, implemented in the 
early 1960s, failed for a number of reasons, but 
primarily because it destroyed the individual initiative 
of the producers and entrepreneurs. Inefficient 
management and centralized Government controls were other 
factors. Production declined and agricultural markets 
dried up. The economic consequence and public resistance 
caused the Government to curtail the movement in 
September 1969. 

Since 1969, the Government has followed a mixed 
I I policy of coexistence of the private, public, and 

cooperative sectors. I' While 347 cooperatives were 
dissolved after 1969, and their 200,000 hectares of land 
placed temporarily under State control, 147 cooperative 
production units have remained in c rol of 114,000 fgf Table D-19 in hectares of this land in the North.- 



Appendix D shows t h  e v o l u t i o n  o f  S t a t e - c o n t r o l l e d  land  
from 1964 t o  1 9 7 1 . d  

The Wheat Development Program was conceived and 
i n i t i a t e d  a t  t h e  peak o f  c o o p e r a t i v e  reform i n  1966. I f  
t h e  system had n o t  been changed, n e i t h e r  a g r i c u l t u r a l  
development n o r  t h e  program would have made t h e  p r o g r e s s  
t h a t  t h e y  have t o  d a t e .  The change i n  t h e  Government 
p o l i c y  r e g a r d i n g  c o o p e r a t i v e s  was c r i t i ca l  f o r  f u t u r e  
development,  b u t  overcoming t h e  e f f e c t s  o f  t h e  program 
and c r e a t i n g  p u b l i c  i n s t i t u t i o n s  t o  a d e q u a t e l y  serve 
farmers have taken  y e a r s .  The rate o f  p r o g r e s s  o f  P r o j e t  
~ l e ' c a n  be  c o r r e l a t e d  w i t h  t h e s e  changes.  

A f t e r  1969,  t h e  Government passed laws and e s t a b -  
l i s h e d  procedures  f o r  d i v e s t i n g  i t s e l f  o f  ownership of 
much o f  t h e  S t a t e - h e l d  l a n d ,  and f o r  i n i t i a t i n g  a program 
o f  d i s t r i b u t i o n  t o  p r i v a t e  h o l d e r s .  It a l s o  gave owners 
who had j o i n e d  c o o p e r a t i v e s  t h e  o p t i o n  o f  wi thdrawing.  A 
Na t iona l  Land Commission was c r e a t e d  i n  1972 t o  e s t a b l i s h  
p rocedures ,  a d j u d i c a t e  c l a i m s ,  and a u t h o r i z e  o f f i c i a l  
t r a n s f e r s .  Land r e g i s t r a t i o n  and c e r t i f i c a t i o n  o f  owner- 
s h i p  r e q u i r e  a l and  survey .  Such c e r t i f i c a t i o n  i s  an 
impor tan t  c r i t e r i o n  f o r  c r e d i t .  Surveys have been slow. 
A s  a temporary measure f o r  l e g a l i z i n g  ownership f o r  new 
owners, r e g i o n a l  A g r i c u l t u r a l  Commissioners have been 
a u t h o r i z e d  t o  i s s u e  a temporary c e r t i f i c a t e  f o r  c r e d i t  
purposes .  Th is  h a s  been a n  impor tan t  

crf Vion for c r e d i t  e l i g i b i l i t y  w i t h  t h e  a g r i c u l t u r a l  bank.- 

I V .  MANAGING THE AGRICULTURE SECTOR UNDER A COEXISTENCE 
POLICY 

11 The Government ha s  fol lowed t h e  coex i s t ence"  p o l i c y  
announced by P r e s i d e n t  Bourguiba,  toward t h e  p u b l i c ,  
c o o p e r a t i v e ,  and t h e  p r i v a t e  s e c t o r s .  The economy i s  
r e g u l a t e d  by  c o n t r o l  o f  p r i c e s  and o f  d i s t r i b u t i o n  of 
commodities. Th is  i s  done th rough  p a r a s t a t a l  ccmmodity 
o f f i c e s  which purchase  and d i s t r i b u t e  commodities a t  
c o n t r o l l e d  p r i c e s .  These r e g u l a t i o n s  have had a d i r e c t  
b e a r i n g  on t h e  p r o g r e s s  o f  t h e  Wheat Development 
Program. The Government a l s o  c o n t r o l s  i n t e r e s t  rates and 
s u b s i d i z e s  c r e d i t .  The imported c o s t  o f  such  items as 
i r r i g a t i o n  pumps and t r a c t o r s  i s  s u b s i d i z e d  th rough  
inves tment  c r e d i t  provided by t h e  Government th rough  t h e  
Na t iona l  Bank o f  T u n i s i a  (BNT). The Government a l s o  
e x e r c i s e s  c o n t r o l s  th rough  r e g u l a t i o n  o f  f o r e i g n  exchange 
and impor t s  ( l i c e n s i n g ) ;  management o f  e x p o r t s  and 
impor t s ;  management and o p e r a t i o n s  o f  S t a t e  farms; owner- 
s h i p  i n  p a r a s t a t a l  e n t e r p r i s e s ,  i n c l u d i n g  banks ( u s u a l l y  



51 percent Government and 49 perce t private ownership); 
197 and control of State-owned lands.- 

There are a number of parastatal commodity offices 
whose functions are similar in respect to Government 
regulations, although their other functions vary 
according to the physical characteristics of the 
commodity. Principal commodity offices are the Office of 
Cereals, which is the commercial organization for pur- 
chase and distribution of cereals, pulses, and nuts; the 
Office of Oils, which has a similar function for olive 
and other oils; the Office of Wine; and the Office of 
Livestock and Pastures. 

In addition to performing a Government regulatory 
function, some of the offices also perform research, 
experimentation, and extension functions, and provide 
technical assistance to producers of the commodities. 
The Office of Livestock supervises the functions of a 
parastatal company in the management of large Government 
slaughterhouses and of the processing and wholesaling of 
meat, whose price is controlled. 

Fresh fruits and vegetables enter local markets 
through private erbLerprise, cooperatives, and associa- 
tions, where taxes and fees are levied. 

The broader responsibilities of the Office of 
Cereal&, established in 1962, were the following : 

Regulate prices and price margins and provide 
subsidies for each operation of processing, 
distributing, and retailing of cereals, nuts, 
and pulses; 

Distribute seeds, fertilizers, and agricultural 
chemicals (insecticides and herbicides) to 
farmers ; 

Purchase, store, and distribute grains and nuts; 

Allocate and sell grain to the large mills; 

Regulate the wholesale, distributidn, and retail 
sales of processed products; 

Estimate consumption requirements of cereals, 
determine import requirements, and manage cereal 
imports; and 

Maintain national cereal reserves. 



It is assisted in these functions by State agencies, 
private enterprises, and central cooperatives, which 
include the Central Cooperative for Seeds (COSEM), the 
Central Cooperative for Wheat (COCEBL~ and the Central 
Cooperative of Major Crops (CCGC).- 1' The Office of 
Cereals purchases cereals from producers and  ells them 
to large Government-controlled and private mills for 
processing and resale to bakeries and the pastry 
industry. The price margins allowed processors to 
include a subsidy to maintain a low and stable price for 
bread for consumers. 

The Wheat Development Program has been identffied 
with the Office of Cereals since 1972 when Projet Ble was 
transferred to the Office from the Ministry of Agricul- 
ture, where it had been placed for the first years. The 
Office of Cereals took on additional functions to support 
the Program, including experimentation, or applied field 
testing, demonstration, and extension activities for 
wheat and barley. A technical division was established 
for this purpose. Staffed with 19 technicians (in 1972), 
it is still carrying on the technical activities of 
Projet Ble', with the exception of actual genetic and 
agronomic research. Research is conducted at the 
National Agricultural Research Institute of Tunisia 
(INRAT) with the cooperation of the National Agricultural 
Institute of Tunisia (INAT), which is the national agri- 
cultural university. Research by these two institutions 
is a cooperative activity. Two agriculturists with the 
Technical Division of the Office of Cereals are detailed 
to INRAT to assist in research activities. 

The persons responsible for plannhg the project in 
the beginning were seeking an action-oriented agency that 
had suf f fcient independence from normal Government 
administration for flexibility in decision-making and 
management. Also, they sought integration of research, 
demonstration, and extension. With 102 outlets in rural 
areas, the Office of Cereals had a channel for supply of 
inputs to farmers on credit terms. It was the only 
agriculture organization that was national in scope and 
could effectively reach farmers in an extension program. 
There was no national extension system. Given the 
condition at the time, and lack of options, the decision 
to place the Program in the Office of Cereals was a 
logical one. Much credit for the current success of the 
Program on the extension and input side can be given to 
the Office of Cereals. Nevertheless, some of the 
management and institutional weaknesses of the Program 
also focus on this Office, such as inadequate supplies of 



fertilizers and her3icides, shortage of storage space to 
handle large harvests, and lack of storage facilities in 
remote areas. However, the Office of Cereals cannot be 
blamed for all the shortages to farmers. Broader 
Government policy on allocation of foreign exchange for 
imports is a factor which has also limited supplies. 
Overall, the rate of success of the Program, which has 
been slow, relates to institutional development factors 
associated with gaining experience. 

Three of the Tunisian counterparts who worked with 
American and Australian scientists on the project are 
still carrying on activities started by the project, 
following the procedures introduced by advisors. These 
include conducting field trials on private farms, holding 
demonstrations for farmers, and feeding back adoption 
experience end problems to the central research station, 
INRAT. 

The Off ice of Cereals provides some Government - 
financed agricultural credit in kind (fertilizers and 
seeds) to small farmers by exchanging higher priced 
certified seeds of improved varieties for an equal amount 
of lower priced wheat produced by the farmers. This 
program is aimed at encouraging small farmers (below 40 
hectares for cereals) to adopt the new wheat varieties 
and technological package. 

Private enterprise and cooperatives, following the 
philosophy of coexistence, also function in the marketing 
and distribution system, primarily in the processing 
area, and somewhat in seed production. 

The Government has allowed a large portion of the 
grain supply, especially durum wheat, to be traded and 
priced freely in the open, or parallel, market. This 
grain and that consumed at the farm are processed in 
small local mills. A principal reason for this exception 
is the need to protect autoconsumption of farmers. 
Another reason is said to be the shortage of storage 

211 The Government plans to space at peak periods.- 
establish new outlets to improve coverage of the rural 
area and increa the number of outlets from the present 

2ff number of 102 .- 
A parastatal society, the Tunisian Chemical Fertil- 

izer Company (STEC) , imports fertilizers and fertilizer 
ingredients manufactured abroad. Tunisia exports 
phosphate rock and manufactures superphosphate fertilizer 
for its own use. The three principal fertilizers used 



for cereals are superphosphate 45 percent, superphosphate 
16 percent, and ammonium nitrate 33.5 percent. The 
availability of these fertilizers has been critical to 
the program. 

Since forage crops are produced mainly in rotation 
with cereal crops, there is an overlap in the extension 
functions of the Office of Cereals and the Office of 
Livestock and Pastures. Coordination is at the regional 
or governorate level. 

The regional Agricultural Commissioner, who reports 
administratively to the governor of the governorate, and 
technically to the Ministry of Agriculture, has a staff 
which includes extension agents. One of their  function^ 
is to coordinate the work of the representatives from the 
various offices and agencies of the central ministries in 
transmitting information to farmers. They supervise 
agents stationed at the lowest administrative level, 
which was called a sheikdom in the 1960s but is now known 
as a mecheikhat. - It is the goal of the Government to 
have one extension agent stationed in each of the 500 
mecheikhats as cells are created. To date, 150 such 
cells have been established and staffed with 81 extension 
agents. The agent's role is to provide a channel for 
information to farmers in the mecheikhats, a role 
equivalent to that of the U.S. county extension agent. 

The organizational approach and the methods being 
used for extension in Projet Ble'by the Office of Cereals 
have been adopted by the Ministry of Agriculture for a 
national extension system, operated through the regional 
Agricultural Commissioners. Field days and private farm 
demonstrations introduced by Projet Ble' are being adopted 
by the Ministry of Agriculture, other Government 
agencies, and the Regional Agricultural Commissioners. 

V. LAND TENURE INFLUENCES ON ADOPTION - OF NEW TECHNOLOGY 

Sales and transfers of State land to private owner- 
ship have been slow. Land survey requirements have been 
cited as a retarding factor but other factors have 
undoubtedly complicated transfers. 

In 1971, two crop years after the change in the 
cooperative program, there were 320,000 private farms on 
4,517,000 hectares (See Appendix D, Table D-20). State 
and cooperative land covered 830,000 heczares. There 



were 400 private farms averaging 500 hectares in size and 
1,150 farms ranging in size from 200 to 500 hectares. 
The balance of the farms averaged less than 200 hec- 
tares. The greatest number of farms (131,600) was in the 
one- to five-hectare range. The profile of farm sizes 
varies from north to south in Tunisia as the climate 
changes and rainfall patterns diminish southward towards 
the Sahara. Sizes of minimum farming units increase as - 

aJ1/ diminishes southward (See Appendix D, Table 
D-20) .- 

As of December 3, 1977 (last report available), the 
Government of Tunisia had sold 143,277 hectares of land 
since 1972. Of this amount, approximately 85,000 hec- 
tares were sold to 8,741 individuals who were agricul- 
tural workers, former cooperative members, graduaffr Of agricultural schools, and small and medium holders.- 

One constraint to development and adoption of new 
technology identified in the agrarian structure is the 
fragmentation of holdings. Basically, this has resulted 
from hereditary practices over generations. Fragmenta- 
tion imposes an additional cost in use of labor, animal 
power, and mechanical equipment. Parcelling of land is 
particularly prevalent among small farms of less than 50 
hectares, and is great even among owners of 20 hectares 
and less where holdings are often broken up into four to 
six parcels, each separated by a distance of up to a few 
kilometers. In 1976, the Ministry of Agriculture 
reported that 326,000 farms had 1,383,000 parcels, an 
average of 4.2 parcels per farm. On the tour of this 
team throughout much of Tunisia, we visited only one 
small farm that was not fragmented. This was a farm of 
about 20 hectares in the southern, arid region around 
Sbeitla. Regional Agricultural Commissioners whom we 
visited cited this problem as a major impediment to 
efficient agricultural development among small and medium 
holders. 

The problem of fragmentation is reduced somewhat by 
land rentals in which farmers attempt to accumulate 
sufficient cot~tiguous surface adjacent to their own land 
to form a more efficient unit for farming. or to expand 
their operations. A survey in 1973 for the crop year 
1972/1973 showed that over 50 percent of the 375 farms 
surveyed rented some land. The percentage of small 
farmers (below 40 hectares as defined in the survey) 
renting land was high in comparison to percentages among 
medium and large farmers. Also, large farmers did not 
dominate the land market. Adoption of high-yielding 



v a r i e t i e s  o f  wheat was p o s i t i v e l y  a s s o c i a t e d  w i t h  t h e  
r e n t a l  o f  l and  and t r a c t o r s ,  t h e  a v a i l a b i l i t y  o f  which 
was n o t  found t o  be  a c o n s t r a i n t .  Important  t o  no t e  i s  
t h a t  a g r e a t e r  p e r c e n t a g e  o f  a r e a  p l a n t e d  i n  high-  
y i e l d i n g  v a r i e t i e s  o f  whea as found on small farms than  

f 5  Y on medium and l a r g e  farms .- 
A p r i v a t e  farm o f  1 ,000  h e c t a r e s  i n  Jendouba which w e  

v i s i t e d  r e p r e s e n t e d  t h e  b e s t  i n  p r i v a t e  farm management 
i n  T u n i s i a .  The young f a rmer ,  a  g r a d u a t e  o f  an  a g r i c u l -  
t u r a l  u n i v e r s i t y  i n  F rance ,  manages t h e  farm us ing  t h e  
l a tes t  technology i n  new v a r i e t i e s ,  i n s e c t i c i d e s ,  
h e r b i c i d e s ,  and f e r t i l i z e r .  The farm was equipped w i t h  a 
machine shop,  p e r m i t t i n g  him t o  keep t r a c t o r s  i n  opera-  
t i o n  f o r  as long as 1 5  y e a r s .  H e  f e l t  t h a t  h e  was ahead 
o f  t h e  Government i n  t echnology ,  u s i n g  new wheat 
v a r i e t i e s ,  and reproduc ing  h i s  own seeds .  H i s  wheat 
y i e l d s  were r e p o r t e d  t o  b e  25 t o  35 q u i n t a l s  (2 .5  t o  3.5 
metric t o n s )  p e r  h e c t a r e .  H e  was even d r i l l i n g  h i s  own 
deep wells f o r  i r r i g a t i o n  water f o r  growing s u g a r  b e e t s .  
A l l  h e  wanted from t h e  Government, h e  s a i d ,  i s  t h e  r i g h t  
p r i c e  f o r  h i s  p roduc t s .  

Small  fa rmers  on similar land  n e a r  t h i s  l a r g e  farm 
were fo l l owing  h i s  p r a c t i c e s  i n  u se  o f  improved seed 
v a r i e t i e s  and o t h e r  t echnology ,  b u t  t h e y  had obvious  
l i m i t a t i o n s  i n  b o t h  l and  and c a p i t a l  r e s o u r c e s .  

S t a t e  farms were r e p o r t e d  t o  be  doing b e t t e r  f o r  t h e  
most p a r t  t han  c o o p e r a t i v e  p roduc t ion  u n i t s ,  b u t  n o t  as 
w e l l  as p r i v a t e  medium and l a r g e  farms,  accord ing  t o  
Government a g r i c u l t u r a l  t e c h n i c i a n s  con tac t ed .  

One can a rgue  t h e  s o c i a l  i n e q u i t y  o f  a s i n g l e  p r i v a t e  
ho ld ing  o f  1 ,000 h e c t a r e s  o f  t h e  b e s t  l and  i n  a count ry  
o f  s c a r c e  l and  r e s o u r c e s ,  where 130,000 f a rmer s  o p e r a t e  
less t h a n  f i v e  h e c t a r e s  on marginal  l and .  This  same 
argument o f  i n e q u i t y  would app ly  t o  an  Iowa fa rmer ,  
owning 15,000 a c r e s  o f  t h e  b e s t  co rn  and soybean land  i n  
t h e  Uni ted S t a t e s  v e r s u s  a l o - a c r e  fa rmer  i n  t h e  Appa- 
l a c h i a n  mountains i n  t h e  e a s t e r n  Uni ted S t a t e s  t r  i n  t o  

11 grow c o r n  f o r  a  l i v i n g .  Changing t h i s  i n e q u i t y x  Z u l d  
have j u s t  about  as much p o s s i b i l i t y  i n  T u n i s i a  now as i t  
would have i n  t h e  United S t a t e s .  

The o p p o r t u n i t y ,  which may have e x i s t e d  a f t e r  
independence i n  T u n i s i a ,  o f  c a r r y i n g  o u t  a r a t i o n a l  
r e a l l o c a t i o n  o f  l and  h a s  been l o s t .  Such l a n d  reform 
would n o t  b e  p o s s i b l e  now wi thout  a major  p o l i t i c a l  
upheaval  which would se t  development back t remendously .  



Attention is being given to small farmers in a number 
of programs, and surprisingly, the trend of adoption of 
new varieties and use of fertilizer exists among them in 
good wheat growing areas where credit and inputs have 
been made available. Our casual observations Wrespond to findings of Gafsi and other economic surveys.- 

The size of farm and the resources available to the 
farmer influence his decision on investment and the type 
of technology to use. Farmers operating ruore than 40 
hectares are eligible for bank credit. Farmers operating 
less than 40 hectares must depend on limited credit in 
special Government programs, described in the credit 
section, and on noninstitutional sources for credit. 
Nevertheless, farmers in the small category do have some 
viable options. They can rent their land out, migrate, 
and work in other activities in Tunisia or in Europe as 
thousands have done and are doing. They can mechanize 
their operation by renting machinery. Rental of farm 
machinery creates the potential for expending the size of 
farm units by renting additional land. The other option 
is to sell the farm. All these are happening. 

Small-farm operators traditionally used draft animals 
(bullocks, horses, and camels) for plowing, while the 
Europeans left a tradition of mechanization on medium- 
and large-farm units. During the past two decades, the 
Government has sponsored a mechanization program through 
subsidized credit to eligible cooperative and private 
farmers. Approximately 2,000 tractors have been imported 
per year since the early 19608, along with other agricul- 
tural equipment.z/ Most of these were imported under 
USAID, World Bank, and other development loans. 

The first farms mechanized were the large private, 
cooperative, and State farms, which had actually been 
mechanized by colons and a few large private farmers. As 
a result of t h e e r n m e n t  program, tractors for plowing 
and combines for harvesting became available for rent at 
reasonable rates from private farmers and from 
Government-supported machinery supply and maintenance 
cooperatives (Societe Nationale de Motoculture or 
SONAM). That is, private individuals find it profitable 
to do custom plowing and harveuting, normally as a 
part-time business, combined with operating a farm often 
too small for economic and efficient use of the equip- 
ment . Availability of rental equipment, the shortage of 
labor in rural areas and the inefficiency of animal 
plowing, the potential for expanding the size of farm 
units through rental, and savings in feed, labor, and 



maintenance costs for draft animals have influenced 
mechanization of small-farm units as well as medlum-aize 
farms. The need for speedy seedbed preparation to take 
advantage of rain and of the optimum growing season is 
another factor which is important for any variety of 
wheat, but is critically important for use of fertilizer 
and the new, high-yielding varieties. 

The use of machinery on small and medium farms 
appears to have preceded the use of new varieties in 
wheat growing areas. It was reported to the Leam while 
on field visits that many farmers on less than 50 hec- 
tares of land had used tractors for seven to eight years 
and had adopted new varieties only lately. 

Ben Senia described the major farm types in Tunisia 
in reference to cereal production as modern (over 100 
hectares), mixed (20 to 00 hectares), and traditional 

2af (less than 10  hectare^).- 

There is evidence in a credit program that farms of 
20 to 50 hectares in areas of adequate rainfall and fair 
soils, even on hillsides, have the potential, with 
improved technology, for producing some marketable 
surplus where farming of wheat is $ntegrated with 
livestock production and cultivation of forage crops. 
This type of integrated farming is found even on units of 
less than 10 hectares, which constitute 18 percent of the 
total wheat area (see Appendix D, Table D-22), although 
in dryland cereal production these are primarily 
subsistence farms. It is generally accepted that a 
five-hectare wheat farm on marginal, hilly land provides 
limited subsistence unless the operation is extended 
through rental of additional land. Given the age of 
farmers in Tunisia (average, 55 years), and the rural 
exodus, the process of land consolidation appears to be 
taking place through sale and rental of small plots (see 
Appendix D, Table D-21), although the process is 

2 9 /  slow.- 

The agrocombinats, pilot farms, and cooperative 
pioduction units (UCP) cultivate an average of 65,000 
hectares of wheat annually, or about 4.5 percent of the 
total cereal area. Farms below 50 hectares in size 
produce a small portion of the total wheat production 
that was marketed, according to an evaluation by the 
Subcommittee 881 Field Crops for the Ministry of Agricul- ture in 1980.- 

Some idea of the economy of small farm operations is 
gained by the extent of off-farm employment and the 



extent of mechanization. A survey conducted in 1980 
showed that 47.6 percent of farmers operating units less 
than 10 hectares and 43.1 percent of those operating 
units less than 20 hectar~s engage in other economic 
activities. Overall, 40.5 percent of all f rmers have 
other work (see Appendix D, Table D-21) .d A large 
portion of small and medium farmers use tractors for 
seedbed preparation, estimated at 83 percent of cereal 
areas despite the fact that 79 percent of cereal area is 
on small medium farms, according to a study reported 
in 1981.- g97 1 0  1,080 farmers on less than 10 
hectares owned tractors, out of a total of 10,190 tractor 
owners (see Appendix D, Table D-23). Since the ownership 
of a 45-horsepower tractor by a farm operator of less 
than 10 hectares would not be economically feasible 
solely for his own use, one must conclude that he rents 
his tractor out. The importance of this information is 
that at least one-half of small farmers have been 
sufficiently freed by mechanization of thei.r farms to 
have time for other employment, and that other 
employm n is available for many to increase their 

537 income .- 
Farmers operating less than 50 hectares plant a large 

portion of the cereal area in Tunisia. They planted 
700,000 hectares and produced an estimated 316,000 metric 
tons of cereals in 1980. However, production was little 
more than enough for subsistence, with only 10 percent of 
production from these size farm estimated as entering 
commercial channels. This may be a conservative estimate 
in view of the extensive use of rental tractors and other 
inputs requiring cash payments. Cereal crops were 
produced (1976-1979) on an average of less than half of 
the farm land in each farm surveyed in 1980. The amount 
of area devoted to cereals declined with the increased 
size of farm: 1.54 hectares in cereals on an average 
farm size of 3.86 hectares (in the less-than-10 hectares 
category); to 2.37 hectares on an average farm size of 
6.19 hectares (in the less-than-20 hectares category) ; 
and 12.56 hectares in cereals on an average farm size of 
33.83 hectares (in the 20-to-100 hectare category) (see 
Appendix D, Table D-23).2/ 

From the standpoint of commercial produ~tion of wheat 
to meet consumptfon needs of the country, the Government 
is relying on medium and large farms in areas of adequate 
rainfall and better soils of the north and north-central 
part of t:-e country These farms produce 90 percent of 
the products sold.- 351 They represent the best land 
reRources of the country, and the medium and large 
farmer~ are the leaders in adoption of new technology. 



V I .  RESEARCH AND THE NEW TECHNOLOGY 

The r a t e  o f  development of r e s e a r c h  r e s u l t s  and t h e  
c h a r a c t e r i s t i c s  o f  t h e  t echnc logy  g e n e r a t e d  have been 
c r i t i c a l  t o  t h e  r a t e  o f  change and s u c c e s s  i n  t h e  
adop t ion  o f  t h e  new wheat variet ies  and t h e  accompanying 
technology .  

Tu.iri.s i a  was a l r e a d y  u s i n g  mechanized fa rming ,  f e r t  il- 
i z e r s ,  and c rop  r o t a t i o n  o n  t h e  former  co lon  -and l a r g e  
p r i v a t e  farms brought  under  c o o p e r a t i z a f i o n  when t h e  
p r o j e c t  was s t a r t e d .  The new technology  d e a l t  w i t h  
i n t r o d u c i n g ,  t e s t i n g ,  a d a p t i n g ,  and g e n e t i c  c r o s s i n g  o f  
t h e  wheat variet ies  developed from Norin 1 0  brought  from 
Japan i n  1947 t o  t h e  Uni ted  S t a t e s ,  w 9 k ~ h  r e s u l t e d  i n  
c r o s s e s  t h a t  improved wheat y i e l d s  there . -  

D r .  Norman Bourlaug a l s o  worked on t h e  Norin-10 a t  
CYMMIT beg inn ing  i n  1954. He developed c r o s s e s  which 
i n c i d e n t a l l y  t u rned  o u t  t o  b e  r e l a t i v e l y  photo  i n s e n s i -  
t ive  t o  t h e  l e n g t h  o f  t h e  day.  This  occur red  as a r e s u l t  
o f  do ing  r e s e a r c h  a t  two d i f f e r e n t  l a t i t u d e s  and eleva- 
t i o n s  i n  Mexico, t r a n s f e r r i n g  s eeds  back and f o r t h .  This  
day - l eng th  i n s e n s i t i v i t y  pe rmi t t ed  a d a p t a t i o n  o f  t h e s e  
v a r i e t i e s  i n  va ry ing  l a t i t u d e s  around t h e  world.  They 
were s u c c e s s f u l l y  i n t roduced  i n t o  I n d i a ,  P a k i s t a n ,  and 
Turkey i n  t h e  e a r l y  1960s.  D r .  B o u r l a ~ f i ~ l a t e ; ~  WEI; 
awarded t h e  Nobel P r i z e  f o r  h i s  e f f o r t s . -  
t h i s  s u c c e s s  had reached T u n i s i a  by 1965. 

The dwarfness  of t h e s e  v a r i e t i e s  and t h e i r  s t u r d y  
stem p r e v e n t  lodging ( f a l l i n g  ove r )  d u r i n g  s to rms  and 
heavy r a i n s ,  and permi t  g r e a t e r  u t i l i z a t i o n  of  n i t r o g e n  
f o r  deve lop ing  the wheat g r a i n s ,  t h u s  producing more 
g r a i n  and less +? -e lk .  The v a r i e t i e s  a l s o  have t h e  advan- 
t a g e  o f  a s h o r t o r  matur ing p e r i o d ,  which i s  c a l l e d  
I I precoc ious"  by b r e e d e r s .  These c h a r a c t e r i s t i c s  were 
impor t an t  t o  T u n i s i a  because  e a r l y  h a r v e s t i n g  would avo id  
about  two weeks o f  t h e  h o t ,  d r y  p e r i o d  o f  J u l y .  The 
v a r i e t i e s  were a l s o  r e s i s t a n t  t o  c e r t a i n  d i s e a s e s  and 
p e s t s .  However, e a r l y  b read  wheat variet ies  developed i n  
T u n i s i a  by t h e  Program were more s e n s i t i v e  t o  d rought  
t h a n  t r a d i t i o n a l  v a r i e t i e s ,  as t h e  o r i g i n a l l  i n t roduced  

r 8 /  a l though  variet ies  had been adap ted  t o  i r r i g a t i o n , -  
some d ry l and  variet ie  , developed f o r  p a r t s  o f  Turkey, 
were a l s o  u t i 1 i z e d . d  The new v a r i e t i e s  a l s o  r e q u i r e d  
a p p r o p r i a t e  agronomic p r a c t i c e s  w i t h  c o r r e c t  management 
o f  f e r t i l i z e r s  and weed c o n t r o l .  These s e n s i t i v e  
c h a r a c t e r i s t i c s  would have caused f a i l u r e  i f  a g e n e t i c  
r e s e a r c h  program had n o t  accompanied t h e  technology 
program. This  r e s e a r c h  overcame o r  reduced t h e  



sensitivities of the new dwarf wheat varieties. Also, 
the Program would have had less success if genetic 
research had not also been started on durum wheat. 

Thio research breeding program was focused first on 
improving the varieties of soft wheat and later (1970/ 
1971 crop year) of durum wheat. Durum wheat is preferred 
by Tunisian farmers because of its hardiness in this 
environment and its higher prl.ce than bread wheat on the 
market. Preference for durum for home consumption in 
couscous, spaghetti, and noodles has been traditional, 
but food habits are changing due to monetization of the 
rural area and the effects of urbanization from rural 
exodus. The continuation of this genetic research has 
been the most critical element in the Wheat Development 
Program. New varieties are being developed and tested in 
various regions on private farms and released every two 
or three years. As soon ,s sensitivities are observed, 
the breeding program worm on crosses to reduce the 
sensitivity. Almost 90 to 95 percent of all the new 
crosses, both durum and bread wheat varieties, aSginated from materials introduced from CIMMYT and Italy.- 

Achievements ~ince the project terminated are associ- 
ated with furthur improvement through research on both 
bread wheat and durum wheat varieties. Also, intensifi- 
cation of extension demonstration efforts has increased 
farmers' knowledge of the use of the new technology. 

VII a WEATHER AND INVESTMENT RISKS 

Potential for increasing incomes b en a driving 
force, as one would expect .- t f f i427 - However, 
variability in weather and risk of investment loss in 
expensive inputs such ds fertilizer have had a dampening 
effect on the rate of investment and of adoption of new 
varieties. Years of little rainfall or inadequate 
distribution of rain during critical seeding and growth 
periods can be disastrous to farmers (Tables D-6 and 
D-15). The small subsistence farmers risk the most: 
their source of food. Risk aversion has been an 
important factor associated with nonadoption and has been 
identified in analysis and reported in economic studies. 
The risk was greater in the early days when the new soft 
wheat varieties, more susceptible to drought than 
traditional durum wheat, were being used. Farmers who 
wanted to try the new varieties hedged on adoption by 
planting both old and new varieties. Lack of experience 
caused errors in judgment in the allocation of inputs in 
years of unfavorable weather, (1976/1977 for example). 



This  caused l o s s e s  
4 9  g7 es tment  which were f e l t  h e a v i l y  

by  smal l  producers.- 

High r a i n f a l l  v a r i a b i l i t y  i n  T u n i s i a ,  o f  c o u r s e ,  i s  
always a c r i t i c a l  f a c t o r  i n  a farmer's d e c i s i o n :  f i r s t ,  
on when and if t o  p l a n t ;  second,  on what c r o p  t o  p l a n t ;  
t h i r d ,  on t h e  area f o r  t h e  c rop ,  depending on t h e  
t i l l a b l e  area a v a i l a b l e  t o  t h e  farmer u s i n g  h i s  own and 
r e n t e d  l a n d ;  and f o u r t h ,  on whethe.;; and how much f e r t i l -  
i z e r  ( i f  available) t o  u s e  a t  p l a n t i n g  and subsequen t ly  
d u r i n g  c r i t i c a l  s t a g e s  o f  growth (at  p l a n t i n g  time and 
a f t e r  p l a n t  growth a t  t i l l e r i n g ) .  If t h e r e  i s  l a c k  o f  
m o i s t u r e  a t  p l a n t i n g ,  t h e  farmer  r i s k s  l o s i n g  b o t h  t h e  
s eed  and any f e r t i l i z e r  h e  may apply .  The same i s  t r u e  
d u r i n g  p e r i o d s  o f  growth.  If t h e r e  i s  i n s u f f i c i e n t  
m o i s t u r e ,  a p p l i c a t i o n  o f  n i t r o g e n  f e r t i l i z e r  may b e  
wasted.  Water i n  t h e  s o i l  i s  r e q u i r e d  f o r  t h e  p l a n t  t o  
u t i l i z e  t h e  n i t r o g e n .  It i s  impor tan t  t h a t  fa rmers  g e t  
t h e i r  seed  i n t o  t h e  s o i l  as soon a f t e r  a r a i n  as 
p o s s i b l e .  Time i s  impor t an t ,  which h a s  i n f luenced  t h e  
u s e  o f  t r a c  s t o  r e p l a c e  animal  t r a c t i o n  i n  seedbed h35 prepara t ion . -  

A 45-horsepower Ferguson t r a c t o r  can  plow a h e c t a r e  
o f  d r y  upland i n  approx imate ly  2 1 / 2  hou r s .  It t a k e s  a 
team o f  two b u l l o c k s ,  o f  t h e  t y p e  t r a d i t i o n a l l y  used i n  
T u n i s i a  (ho r se s  and camels are a l e o  u sed ) ,  a p  r o x i  e l y  ! .885 41  hour s  t o  plow t h e  same one h e c t a r e  o f  d r y  up and - 

P r i c e  I n f l u e n c e s  on Produc t ion  and A l t e r n a t i v e s  

A wheat fa rmer  h a s  some o p t i o n s  i n  what t y p e  o f  
c e r e a l s  and some o t h e r  c r o p s  t o  produce,  e l t hough  t h e  
o p t i o n s  a r e  l i m i t e d  by t h e  r e g i o n a l  l o c a t i o n  o f  t h e  farm, 
t y p e  o f  s o i l ,  wea ther ,  and o t h e r  f a c t o r s .  P r i c e s  o f  t h e  
commodities are v e r y  impor tan t  among t h e s e  f a c t o r s .  The 
p r i c e  margins among durum, s o f t  wheat,  and b a r l e y  i n f l u -  
ence  t h e  farmer's d e c i s i o n .  P r i c e s  o f  f o r a g e  c r o p s ,  such  
as o a t s ,  v e t c h ,  and g r a i n  legumes, a l s o  i n f l u e n c e  t h e  
farmer's d e c i s i o n ,  depending on a v a i l a b l e  r e sou rces .  
These o t h e r  c rops  are c u r r e n t l y  r e c e i v i n g  emphasis i n  t h e  
Government ' s p r i c i n g  s t r u c t u r e  i n  e f f o r t s  t o  s t i m u l a t e  
l i v e s t o c k  p roduc t ion .  Gra in  legumes, v e g e t a b l e s ,  and 
f o r a g e s  a r e  competing w i t h  c e r e a l s  i n  a r e a s  o f  h i g h e r  
r a i n f a l l  and on some i r r i g a t e d  land  which h a s  been used 
i n  t h e  p a s t  f o r  wheat .  However, some o f  t h e s e  c r o p s  can 
b e  complementary r a t h e r  t han  c o m p e t i t i v e  t o  wheat if 
grown i n  p rope r  r o t a t i o n a l  systems w i t h  wheat t o  r e p l a c e  
t h e  weed f a l l o w  system,  which i s  be ing  encouraged.  



P r i c i n g  p o l i c i e s  i n  t h e  p a s t  have been i d e n t i f i e  
$77" s t u d i e s  as c o n s t r a i n i n g  adop t ion  o f  new technology.- 

Th i s  was a l s o  a  t o p i c  o f  d i s c u s s i o n  a t  t h e  seminar  on 
cereals conducted by INAT on A p r i l  12-16, 1982,  a t  Tunis ,  
a t t e n d e d  by t h e  e v a l u a t i o n  team. It was r e p o r t e d  t h a t  a t  
one p a i n t  i n  t h e  19808, t h e  p r i c e  o f  wheat straw competed 
f a v o r a b l y  w i th  t h e  p r i c e  o f  t h e  wheat g r a i n .  

U n t i l  a f t e r  1979. v r i c e s  o f  c e r e a l s  t o  fa rmers  had 
n o t  k e p t  pace w i t h  f n f i a t i o n  i n  T u n i s i a  and w i t h  world 
wheat p r i c e  t r e n d s .  The ave rage  annua l  r a te  o f  l a t i o n  w The was 7 .5  p e r c e n t  d u r i n g  t h e  p e r i o d  1970-1979.- 
Government ' s p o l i c y  o f  ma in t a in ing  low p roduce r s  ' p r i c e s  
and s u b s i d i z i n g  b read  th rough  s u b s i d i e s  t o  wheat p roces -  
s o r s  h a s  been c o n s i s t e n t  and e f f e c t i v e  f o r  t h i s  purpose.  

P r i c e s  o f  cereals t o  fa rmers  remained c o n s t a n t  from 
1970 th rough  1973, a fou r -yea r  p e r i o d  ( s e e  Appendix D, 
Tab le  D-2). The p r i c e  o f  durum wheat d u r i n g  t h i s  pe r iod  
was TD 4.800 (Tunis ian  Dinar ,  equa l  t o  ~ . ~ . $ 1 . 8 0  i n  1982) 
p e r  q u i n t a l ,  o r  TD 48.000 p e r  metric t o n ;  b r ead  wheat was 
TD 4.300 p e r  q u i n t a l ,  o r  TD 43.000 p e r  m e t r i c  t o n ;  b a r l e y  
was TD 2.800 p e r  q u i n t a l ,  o r  TD 28.000 p e r  m e t r i c  t o n .  

The depressed  p r i c e s  o f  c e r e a l s  d u r i n g  1970-1973 
c e r t a i n l y  p rov ided  inadequa t e  i n c e n t i v e s  t o  fa rmers  t o  
i n v e s t  i n  new r i s k s .  Th i s  e x p l a i n s  t o  some e x t e n t  t h e  
s low rate of adop t ion  d u r i n g  t h i s  p e r i o d .  

P r i c e s  were i n c r e a s e d  i n  1974 and 1975, r e a c h i n g  
TD 6.600,  TD 6.000, and TD 4.500 p e r  q u i n t a l  for durum, 
b read  wheat ,  and b a r l e y ,  r e s p e c t i v e l y .  Annual p r i c e  
i n c r e a s e s  have been made s i n c e  1977. The las t  p r i c e  
i n c r e a s e  was i n  1982 when durum reached TD 110 p e r  m e t r i c  
t o n ,  s o f t  wheat was TD 100 p e r  m e t r i c  t o n ,  and b a r l e y  was 
TD 80 p e r  m e t r i c  ton .  

Tun i s i an  wheat p r i c e s  (farm p r i c e  a d j u s t e d  f o r  1 2  
p e r c e n t  overhead charged  by O f f i c e  o f  C e r e a l s )  have 
g e n e r a l l y  been lower t h a n  and lagged behind i n t e r n a t o n a l  
p r i c e s ,  and t h e  margin between durum and s o f t  wheat ha s  
been g r e a t e r  i n  t h e  i n t e r n a t i o n a l  market .  The 1981 p r i c e  
d i f f e r e n c e s  i l l u s t r a t e  t h e  p o i n t .  Tun i s i an  wheat p r i c e s  
t o  fa rmers  i n  1981 were TD 96 p e r  m e t r i c  t o n  f o r  durum 
and TD 87 p e r  metric t o n  f o r  s o f t  wheat.  I n  U.S. 
d o l l a r s ,  t h i s  was e q u i v a l e n t  t o  approx imate ly  $173 p e r  
metric t o n  f o r  durum and $156 p e r  m e t r i c  t o n  f o r  s o f t  
wheat .  The p r i c e s  ( c o s t ,  i n s u r a n c e ,  and f r e i g h t ,  o r  
c . i . f . )  i n  February 1981 f o r  t h e s e  two wheats  imported 
from t h e  United S t a t e s  t o  Rotterdam were $307 p e r  m e t r i c  



.S. durum, and $215 p e r  m e t r i c  t o n  .!or U.S. s o f t  
"697 The i n c r e a s e  i n  Tun i s i an  p r i c e s  i n  1982 wheat .- 

narrowed t h e  margin somewhat, e s p e c i a l l y  f o r  b r ead  wheat.  

The b a s i c  suppor t  p r i c e  l e v e l s  f o r  wheat i n  o t h e r  
c o u n t r i e s  o f f e r  a more p r e c i s e  comparison. The suppor t  
p r i c e  i n  t h e  1980/1981 c r o p  y e a r  f o r  b read  wheat i n  EEC 
(European Econom c Comsunity) c o u n t r i e s  was U.S. 8246.74 

5 %  This  was 63 p e r c e n t  h i g h e r  t h a n  t h e  p e r  m e t r i c  ton.- 
p r i c e  f o r  b r ead  wheat i n  T u n i s i a  i n  1981. 

The Government h a s  e f f e c t i v e l y  i n s u l a t e d  Tun i s i an  
consumers from i n t e r n a t i o n a l  i n f l a t i o n  and t h e  f l u c t u a -  
t i o n  o f  exchange rates o f  t h e  U.S. d o l l a r  by i t s  p r i c e  
p o l i c i e s  on wheat and i t s  s u b s i d i z a t i o n  o f  t h e  p r i c e  o f  
b r ead .  This  p o l i c y  h a s  main ta ined  t h e  p r i c e  o f  b read  a t  
a r e l a t i v e l y  low and s t a b l e  level. The e f f e c t s  o f  t h i s  
p o l i c y  on t h e  i n d u s t r i a l  s e c t o r ,  t h e  wage e a r n e r s ,  and 
t h e  urban community have been good. It h a s  he lped  keep 
wages low and t h u s  s t i m u l a t e  i n d u s t r i a l  development. A s  
p o i n t e d  o u t  b  Hyslop, wheat i s  t h e  i n d u s t r i a l  wage good 

5 1 7  i n  Tunisia.-  

On t h e  o t h e r  hand, t h e  dep re s sed  p r i c e s  were a d i s -  
i n c e n t i v e  t o  farmers t o  make r i s k y  i n v e s t m e n t ~  i n  new 
technology  i n  t h e  earlier y e a r s  o f  t h e  Wheat Development 
Program, p a r t i c u l a r l y  t h e  f i r s t  few y e a r s  b e f o r e  more 
hardy  v a r i e t i e s  emerged from t h e  g e n e t i c  c r o s s i n g  p a t t e r n .  

With improvements i n  varieties and o t h e r  t echnology  
and w i t h  f u r t h e r  e d u c a t i o n  o f  t h e  farm p o p u l a t i o n ,  t h e  
deg ree  o f  r i s k  h a s  been dec reased .  Also ,  i n c r e a s e s  i n  
wheat p r i c e s  i n  1982 prov ided  a d d i t i o n a l  i n c e n t i v e s .  

With improvement i n  y i e l d s ,  farmers' incomes on t h e  
same area o f  l a n d  can i n c r e a s e .  Once farmers g a i n  
e x p e r i e n c e  w i t h  i n c r e a s e d  y i e l d s ,  i n c r e a s e s  i n  p roduc t ion  
w i l l  b e  a compensating f a c t o r .  That  i s ,  t h e  combinat ion 
o f  y i e l d ,  p r i c e s  o f  wheat ,  and c o s t  o f  i n p u t s  w i l l  d e t e r -  
mine f a rmer s '  incomes, and t h u s  i n c e n t i v e s .  

Another f a c t o r  i n  p r i c i n g  which has  a l s o  l i m i t e d  
i n c e n t i v e  t o  fa rmers  h a s  been t h e  Government p o l i c y  on 
t im ing  o f  p r i c e  i n c r e a s e s .  The Government had been 
fo l l owing  t h e  p r a c t i c e  o f  t h e  French P r o t e c t o r a t e  o f  
announcing t h e  p r i c e  o f  wheat a t  h a r v e s t  t i m e ,  months 
a f t e r  t h e  farmer had made h i s  d e c i s i o n ,  which was a t  
p l a n t i n g  t i m e .  Beginning i n  J anua ry  1981, t h e  Government 
announced t h e  new h i g h e r  c e r e a l s  p r i c e  f o r  t h e  fo l l owing  
1981/ 1982 c r o p  y e a r .  The Government now l a n s  t o  a d j u s t  58 The p r i c e  t h e  p r i c e  a n n u a l l y  b e f o r e  p lan t ing . -  



i n c r e a s e  f o r  1982 ( s e e  Appendix D, Table  D-2) i s  o f f s e t  
somewhat by a n  i n c r e a s e  i n  t h e  p r i c e  o f  f e r t i l i z e r  (see 
Appendix D Table  D-24), and a small i n c r e a s e  i n  t a x  on 

5 3 1  F e r t i l i z e r  and i n s e c t i c i d e  p r i c e s  a l s o  cereals .- 
have been k e p t  lower t h a n  import  p r i c e s  th rough  s u b s i d i e s  
( s e e  Table  D-24). The Government i s  be ing  encouraged t o  
reduce  s u b s i d i e s ,  and t h e  p r i c e  ad jus tmen t s  i n  cereals 
and f e r t i l i z e r s  f o r  1981/1982 appea r  t o  be  a f i r s t  s t e p  
i n  t h i s  d i r e c t i o n .  The i n c r e a s e  f o r  superphospha te  16  
r e p r e s e n t s  a new p o l i c y  o f  d i s cou rag ing  u s e  o f  t h i s  
formula  b e c a c ~ ~  o f  i t s  lower c o s t  e f f e c t i v e  r a t i o  due t o  
h i g h e r  t r a n s p o r t  c o s t s ,  and o f  encouraging t h e  u se  o f  t h e  
45-percent  fo rmula  f o r  i t s  g r e a t e r  c o n c e n t r a t i o n .  

The v a r i a t i o n  i n  a r e a  p l a n t e d  i n  t h e  two wheats and 
b a r l e y  h a s  been i n f l u e n c e d  by p r i c e  margins f o r  t h e s e  
c r o p s ,  as w e l l  as o t h e r  f a c t o r s  mentioned. Area p l a n t e d  
i n  c e r e a l s  h a s  f l u c t u a t e d  d u r i n g  t h e  p a s t  f o u r  y e a r s  (see 
Appendix D ,  Tab le  D - 1 1 ) .  The area p l a n t e d  i n  durum wheat 
dec reased  by  about  200,000 h e c t a r e s  d u r i n g  t h e  p e r i o d  
1978-1981, w h i l e  t h e  a r e a  i n  s o f t  w e t decreased  a f te r  

52a Area p l a n t e d  i n  1973 and o n l y  s l i g h t l y  a f t e r  1978.- 
s o f t  wheat had dec reased  more t h a n  t h a t  p l a n t e d  i n  durum 
wheat i n  p r e v i o u s  y e a r s  (see Appendix D ,  F i g u r e s  D-1 ,  
D - 2 ,  and D-3). 

Compar i~on  o f  area p l a n t e d  and p roduc t ion  d u r i n g  an  
11-year  p e r i o d  p r i o r  t o  and a f te r  t h e  p r o j e c t  s t a r t e d  
(1960 th rough  1970 and 1971 th rough  1981) shows t h a t  t h e  
ave rage  area devoted  t o  b r u d  wheat dec reased  a n n u a l l y  by 
4,000 h e c t a r e s  d u r i n g  t h e  second p e r i o d  ( s ee  Appendix D,  
Tab les  D - 1  and D-25) from t h e  annua l  average  d u r i n g  t h e  
p rev ious  p e r i o d ;  whereas t h e  ave rage  a r e a  devoted t o  
durum wheat i n c r e a s e d  a n n u a l l y  by 132,000 h e c t a r e s  d u r i n g  
t h e  second p e r i o d  o v e r  t h e  f i r s t ,  and b a r l e y  remained t h e  
same. The s i t u a t i o n  h a s  changed d u r i n g  t h e  p a s t  f o u r  
y e a r s ,  however. 

The ave rage  annua l  area p l a n t e d  i n  durum wheat d u r i n g  
1978 th rough  1981  d e c l i n e d  by 15,000 h e c t a r e s  from t h e  
ave rage  annua l  area i n  1971 th rough  1981 (see Appendix D,  
Tab le  D-26). Bread wheat a r e a  was less by an  ave rage  o f  
65,000 h e c t a r e s  d u r i n g  each  o f  t h e  f o u r  y e a r s  1978 
th rough  1981 as compared t o  t h e  ave rage  annua l  area 
du r ing  1971 th rough  1981 (see Appendix D, Tab le  D-36). 
During t h e  p a s t  two y e a r s  (1980 and 1981) b read  whcat 
area has  been less each  y e a r  by about  15,000 h e c t a r e s ,  
and durum wheat area h a s  dec reased  by approx imate ly  
200,000 h e c t a r e s  f o r  each  of  t h e  two y e a r s  compared w i t h  
e a c h  o f  t h e  p r e v i o u s  f o u r  y e a r s ,  1976 th rough  1979 
(Appendix D, Tab le  D-1). The ave rage  annua l  b a r l e y  area 



i n c r e a s e d  by 97,000 h e c t a r e s  du r ing  1978 th rough  1981 
above t h e  average  annua l  a r e a  d u r i n g  1971 through 1981 
(Table D-26). It reached  a h i g h  p o i n t  i n  1979 and 
dropped 100,000 h e c t a r e s  below t h i s  p o i n t  i n  b o t h  1.980 
and 1981,  b r i n g i n g  t h e  ave rage  f o r  each  y e a r ,  1980 and 
1981,  t o  20,000 h e c t a r e s  g r e a t e r  t h a n  t h e  annua l  average  
o f  e a c h  o f  t h e  p rev ious  f o u r  yearo ,  1976 th rough  1979 
(Table  D-1). 

Desp i t e  t h e  d e c r e a s e  i n  a r e a  p l a n t e d  i n  wheat d u r i n g  
t h e  p a s t  two y e a r s ,  t h e r e  has  been an  i n c r e a s e  i n  
p roduc t ion  and y i e l d s  ( s e e  Appendix D ,  Tab le  D-lla and 
Table  D-l lb ,  r e s p e c t i v e l y ) .  P roduc t ion  and y i e l d s  o f  
b o t h  durum and s o f t  wheat i nc rea sed  i n  1980 and 1981. 
This  improvement o v e r  t h e  two p rev ious  y e a r s  can be  
a t t r i b u t e d  t o  i n c r e a s e s  i n  p r i c e s ,  t iming  o f  announcement 
o f  t h e  p r i c e  i n c r e a s e ,  i n c r e a s e d  u s e  o f  improved high-  
y i e l d i n g  variet ies ,  i n c r e a s e d  use  o f  phosphate  and 
n i t r o g e n  f e r t i l i z e r ,  b e t t e r  agronomic p r a c t i c e s ,  and 
f u r t h e r  improvement i n  v a r i e t i e s  (overcoming o r  dec reas  - 
i n g  s e n s i t i v i t i e s ) .  Favorab le  r a i n f a l l  was a l s o  impor- 
t a n t ,  b u t  t h e r e  h a s  been f a v o r a b l e  wea ther  b e f o r e  wi thout  
t h e  s p e c t a c u l a r  ave rage  y i e l d s  ob t a ined  i n  1980 and 1981. 

This  i n c r e a s e  i n  a d o p t i o n  o f  h i g h - y i e l d i n g  v m i e t i e s  
h a s  been g r a d u a l .  The a r e a  p l a n t e d  i n c r e a s e d  from 17 
p e r c e n t  i n  1977 t o  35 p e r c e n t  i n  1981 f o r  durum wheat ,  
and from 43  e r c e n t  t o  68 pe rcen t  f o r  s o f t  wheat du r ing  
t h e  p e r i o d  8 e e  Appendix D, Table D-27) New durum 
v a r i e t i e s  used du r ing  t h e  p a s t  season were K a r i m  79 and 
Ben Bech i r  80 ;  new s o f t  wheat v a r i e t i e s  r e l e a s e d  were 
Salamrnbo 80 and T e n i t  80 (Table D-9). A l l  t h e s e  
v a r i e t i e s  are new c r o s s e s  which have embodied drought-  
and d i s e a s e - r e s i s t a n t  c h a r a c t e r i s t i c s  o f  o l d e r  c r o s s e s  
and new imported v a r i e t i e s .  

B.  I npu t  Supply 

The Government h a s  s e n s i t i z e d  t h e  f a rmer s  t o  t h e  
v a l u e  of u s ing  f e r t i l i z e r ,  improved v a r i e t i e s ,  and o t h e r  
i n p u t s  (Appendix D,  Tab les  D-12, D-13, D-27a, and 
D-27b). However, t h e  e x t e n t  o f  demand was n o t  expec ted ,  
and demand has  exceeded supp ly .  Shor tgage o f  i n p u t s  ha s  
been a major  c o n s t r a i n t  d u r i n g  t h e  p a s t  f o u r  y e a r s .  

The s h o r t a g e  o f  f e r t i l i z e r  ha s  l i m i t e d  i t s  u s e  du r ing  
t h e  p a s t  two y e a r s  as h a s  t h e  s h o r t a g e  o f  h e r b i c i d e s .  
Weed c o n t r o l ,  a major  f a c t o r  a f f e c t i n g  p roduc t ion  and 
y i e l d s ,  is  beginning t o  be  unders tood and p r a c t i c e d  by 
Tun i s i an  fa rmers .  Use o f  h e r b i c i d e s  h a s  i n c r e a s e d  
d r a m a t i c a l l y  ( s ee  Appendix D,  Tab le  D-27b). Like 



f e r t i l i z e r  u se ,  a major l i m i t a t i o n  on consumption has  
been s h o r t a g e  o f  s u p p l y ,  While t h i s  concep t  o f  weed 
c o n t r o l  i n  farming i s  new t o  most Tun i s i an  f a rmer s ,  and 
c o n s i d e r a b l e  t ime w i l l  b e  r e q u i r e d  t o  a c q u a i n t  them w i t h  
t h e  c o r r e c t  p r a c t i c e s ,  t h e  c u r r e n t  demand f o r  h e r b i c i d e s  
f a r  exceeds  t h e  supply .  The f a c t o r  o f  weed c o n t r o l ,  on 
t h e  o t h e r  hand, i s  a d i f f i c u l t  one f o r  adopt ion .  It 
r e q u i r e s  c a r e f u l  management. The u se  o f  s h o r t e r  stem 
v a r i e t i e s  o f  wheat and o f  heavy doses  o f  n i t r o g e n  o f t e n  
b r i n g s  f o r t h  weeds t h a t  t h e  new u s e r  ha s  n e v e r  s een .  The 
t a l l e r  t r a d i t i o n a l  variet ies  smother o u t  eome o f  t h e  
weeds, a f a c t o r  i n  t h e i r  f a v o r .  

Sho r t age  o f  f e r t i l i z e r  and h e r b i c i d e s  was thought  t o  
b e  a t t r i b u t a b l e  t o  i n s t i t u t i o n a l  management, b u t  ha s  been 
i d e n t i f i e d  more r e c e n t l y  as r e l a t e d  more t o  a p o l i c y  
c o n s t r a i n t .  The p o l i c y  relates t o  a l l o c a t i o n  o f  f o r e i g n  
exchange f o r  i m p o r t a t i o n  of  f e r t i l i z e r .  F e r t i l i z e r  was 
g iven  lower  p r i o r i t y  f o r  f o r e i g n  exchange t h a n  o t h e r  
items. USAID i s  now deve lop ing  a PL 480 program which 
w i l l  a s s i s t  i n  t h i s  area, and t h e  Government p l a n s  t o  
i n c r e a s e  impor t s  o f  n i t r o g e n  f e r t i l i z e r .  The program 

focused on i n c r e a s e d  n i t r o g e n  i m p o r t a t i o n  and 
use  .- 
V I I I .  ACCELERATED EXTENSION AND RESEARCH ACTIVITIES 

(1979-1982) 

The O f f i c e  o f  Cereals i s  fo l l owing  a n  i n t e n s i v e  
s chedu le  o f  f i e l d  t e s t i n g  and demons t ra t ion  d a y s ,  b o t h  
f o r  t h e  r e g i o n a l  e x t e n s i o n  a g e n t s  ( a t  t h e  g o v e r n o r a t e  
l e v e l )  and f o r  fa rmers .  The A g r i c u l t u r a l  Commissioners 
whom w e  v i s i t e d  i n  t h e  Beja and Jendouba Governora tes ,  
t h e  two r e g i o n s  w i t h  t h e  l a r g e s t  wheat p roduc t ion ,  
informed u s  t h a t  t h e  Regiona l  O f f i c e s  are conduc t ing  
i n t e n s i v e  campaigns by t e l e v i s i o n ,  r a d i o ,  and p u b l i c  
mee t ings  u s ing  a u d i o v i s u a l  t e chn iques ,  farm demonstra-  
t i o n s ,  farm v i s i t s ,  and newspapers t o  inform farmers ( see  
Appendix G ) .  They feel  t h a t  t hey  have " s e n s i t i z e d "  
fa rmers  t o  t h e  advantages  o f  new v a r i e t i e s  and how t o  
c u l t i v a t e  them. Th i s  accoun t s  f o r  t h e  i n c r e a s e d  demand 
f o r  f e r t i l i z e r ,  i n s e c t i c i d e s ,  h e r b i c i d e s ,  and high-  
y i e l d i n g  s eeds  which t h e  Government cannot  'meet. As  one 
Tun i s i an  p u t  it,  "Before, t h e  Government was p u l l i n g  t h e  
fa rmers  a long ;  now i t ' s  t h e  fa rmers  who are p u l l i n g  t h e  
Government. t t  



I X .  AGRICULTURAL CREDIT 

The a v a i l a b i l i t y  o f  a g r i c u l t u r a l  c r e d i t  e i t h e r  i n  
c a s h  o r  i n  k ind  h a s  accompanied t h e  u s e  o f  s eeds  and 
f e r t i l i z e r  and o t h e r  i n p u t s .  However, c r e d i t  ha s  n o t  
always been a v a i l a b l e  f o r  small and medium fa rmer s ,  
a l t hough  t h e  l a c k  o f  a v a i l a b i l i t y  of f e r t i l i z e r  and 
h e r b i c i d e s  f o r  u s e  as c r e d i t  ha s  been t h e  major l i m i t i n g  
f a c t o r .  C r e d i t  p rocedures  have been cumbersome and 
compl ica ted .  Large fa rmers  and c o o p e r a t i v e s  w i t h  a c c e s s  
t o  bank c r e d i t  have been i n  a better p o s i t i o n  t o  g e t  
c r e d i t  and t o  e x e r c i s e  f i r s t  c l a i m  on a v a i l a b l e  i n p u t s .  
However, s u p p l i e s  have heen s h o r t  of  meet ing t h e i r  needs  
t o o .  

The Na t iona l  Bank o f  T u n i s i a  (BNT), t h e  a g r i c u l t u r a l  
bank,  p rov ides  most o f  t h e  f i n a n c i n g  t o  t h e  a g r i c u l t u r a l  
s e c t o r .  C r e d i t  i s  a l s o  provided th rough  Government 
o f f i c e s  and a g e n c i e s .  The BNT's p o r t f o l i o  o f  l e n d i n g  t o  
fa rmers  h a s  i n c r e a s e d  d r a m a t i c a l l y  i n  t h e  p a s t  decade.  
I t s  r e c o r d  o f  l e n d i n g  t o  a g r i c u l t u r e  from 1965 t o  1971 
( s e e  Appendix D,  Tab le  D-28) averaged TD 5,812,000 p e r  
y e a r  i n  s h o r t - t e r m  c r e d i t  and TD 3,767,000 p e r  y e a r  i n  
medium- and long-term loans .  Most o f  t h e  l end ing  u n t i l  
1970 went t o  c o o p e r a t i v e s .  Beginning i n  1971, l e n d i n g  t o  

became a sma l l  pe rcen t age  o f  t h e  c00per4f t o t a l  .- jves I n  1980, BNT extended TD 20,404,000 i n  
s h o r t - t e r m  a g r i c u l t u r a l  c r e d i t  (see Appendix D y  Table 
D-29). Of t h i s  amount 56.7 p e r c e n t  went t o  c e r e a l  
p roducers  (TD 11,561,000).  The r eco rd  i n  1980 
r e p r e s e n t e d  a n  i n c r e a s e  o f  40.3 p e r c e n t  above t h e  1979 
r e c o r d  (TD 8,241,00) .58/ Medium- f9"r' long-term loans  
had r i s e n  from TD 7,432 000 i n  1 9 7 1  t o  TD 19,213,000 
i n  1980, (Table  ~ -29 ) !@ r e p r e s e n t i n g  an i n c r e a s e  o f  
28.3 p e r c e n t  compared t o  t h e  c r e d i t  extended i n  1979. 
The BNT a l s o  p rov ides  l oans  f o r  commerc ia l i za t ion  o f  
a g r i c u l t u r a l  commodities, i n c l u d i n g  t h e  market ing 
o p e r a t i o n  o f  t h e  O f f i c e  o f  C e r e a l s .  I n  1980, t h e  BNT 
f i nanced  cer a1 commerc ia l i za t ion  i n  t h e  amount o f  TD 
3 0 , 9 9 1 , 0 0 0 d  

BNT' s s o u r c e s  o f  f i n a n c i n g  f o r  a g r i c u l t u r a l  c r e d i t  
i n c l u d e  s p e c i a l  Government-subsidized funds  
(FOSDA)b ,  i t s  own r e s o u r c e s ,  and t h e  C e n t r a l  Bank o f  
T u n i s i a  (BCT), which d i s c o u n t s  some o f  BNT'S  l o a n s .  For  
sho r t - t e rm  c r e d i t  i n  1980, 18 .2  p e r c e n t  came from t h e  
Government S p e c i a l  Fund and 61.5 p e r c e n t  from BNT's 
sou rces .  I n  t h e  c a s e  o f  inves tment  c r e d i t ,  most o f  t h e  
medium- and long- term c r e d i t  came from FOSDA f o r  
f i n a n c i n g  i r r i g a t i o n  development,  l i v e s t o c k ,  tree 
p l a n t a t i o n  development, c o n s t r u c t i o n ,  and f i s h e r i e s .  



Allgo, a s p e c i a l  medium-term c r e d i t  program f o r  purchase  
o f  materials was s t a r t e d  i n  1980, which i s  d i s coun ted  by 
t h e  BCT and r e q u i r e s  BCT's app rova l  o f  l o a n s  i n  e x c e s s  o f  
TD 5,000. 

BNT's minimum loan  f o r  s h o r t - t e r m  c r e d i t  i s  TD 500, 
and i t s  c r i t e r i a  are based on t h e  s i z e  o f  farm, t y p e  o f  
c rop  and whether  d ry l and  o r  i r r i g a t e d  c rop ,  and 
geographic  l o c a t i o n  o f  farm ( s o i l s  and r a i n f a l l ) .  For 
c e r e a l s ,  t h e  minimum area i s  around 40 h e c t a r e s  o f  
d r y l a n d ,  w i t h  no s t a t e d  minimum f o r  i r r i g a t e d  l and .  
However, it appea r s  t h a t  most o f  i t s  a g r i c u l t u r a l  l e n d i n g  
i s  t o  l a r g e - s i z e  farms. It was s u r p r i s i n g  t o  f i n d  t h a t  
t h e  c o o p e r a t i v e  p roduc t ion  u n i t s  r e c e i v e d  TD 3,300,000 o f  
medium- and long- term c r e d i t s  i n  1980 f o r  purchase  o f  
equipment.  

BNT s u p p o r t s  two c r e d i t  a g e n c i e s  which d e a l  w i t h  
s m a l l -  and medium-size farms. One i s  an  o l d  program, t h e  
Local  Mutual C r e d i t  Union (Caisse Loca le  d e  C r e d i t  
Mutue l le ,  o r  CLCM); t h e  o t h e r  is  a new program, t h e  
Mutual S e c u r i t y  S o c i e t y  ( S o c i e t e  d e  Caut ion Mutue l le ,  o r  
SCM). BNT s u p e r v i s e s  b o t h  t h e s e  o p e r a t i o n s .  

The SCM ,as c r e a t e d  t o  l end  t o  small- and medium-size 
fa rmers .  The minimum s i z e  o f  cereal farms which it 
f i n a n c e s  i s  around 1 0  h e c t a r e s  o f  d ry l and  farming.  I ts 
o p e r a t i o n s  i n  1980 i n c r e a s e d  by 92.6 p e r c e n t  t o  TD 
6,761,000. C r e d i t  was extended t o  33,421 borrowers  9n 
1979 and t o  38,671 i n  1980. 9% s o u r c e  o f  i t s  f i n a n c i n g  
i s  t h e  S p e c i a l  Government Fund.- 

I n  c o n t r a s t  t o  t h i s ,  t h e  o p e r a t i o n s  o f  t h e  Mutual 
C r e d i t  Union are d e c l i n i n g .  The number o f  t h e s e  n ons g/' h a s  d e c l i n e d  from 45 w i t h  77,000 members n 1 9 7 1 2  t o  
16  w i t h  a membership o f  28,959 i n  1 9 8 0 . ~ 7  The amount 
o f  u a l  l end ing  h a s  decreased  from TD 4,539,373 i n  
1971B9  t o  TD 2,447,615 i n  1980.671 

USAID is  now p rov id ing  t e c h n i c a l  and f i n a n c i a l  
a s s i s t a n c e  i n  a s u p e r v i s e d  c r e d i t  program t o  small 
farmers ( l e s s  t h a n  50 h e c t a r e s ) .  This program was 
launched i n  t h e  1978 th rough  1979 c r o p  y e a r .  It i s  
c a l l e d  A s s i s t a n c e  t o  Small  and Medium A g r i c u l t u r i s t s  o f  
North-East  T u n i s i a  (Ass i s t ance  aux P e t i t s  e t  Moyeno 
A g r i c u l t e u r s  du Nord-Est d e  l a  T u n i s i e ,  o r  APMANE). This  
program i s  under  t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  n o t  t h e  BNT. 

Judging from t h e  performance r e c o r d s  and v i s i t s  which 
we made t o  a few farms r e c e i v i n g  c r e d i t ,  t h e  program 
alppears t o  b e  making c o n s i d e r a b l e  p r o g r e s s .  I n  1980, 
APMANE made s h o r t - t e r m  l o a n s  t o  4 ,000 farmers i n  t h e  
amount o f  TD 1,250,168. The accumulated t o t a l  f o r  



medium-term loans  i n  1980 was TD 600,950. I n  1981/ 1982, 
APMANE opened l i n e s  o f  s h o r t - t e r m  c r e d i t  t o  approx imate ly  
6,000 fa rmers  i n  t h e  amount of  approx imate ly  TD 3,000,000 
and i n c r e a s e d  medium-term l o a n s  t o  TD 830,505. S h o r t -  
term c r e d i t  i s  f o r  s u p p l i e s ,  l a b o r ,  and machinery r e n t a l  
d u r i n g  t h e  c rop  y e a r .  Medium-ter c r e d i t  i s  f o r  t h e  

!a/ purchase  o f  machinery and l ives tock . -  

The program i n c l u d e s  t r a i n i n g  of  a g e n t s  who work 
d i r e c t l y  w i t h  fa rmers  i n  deve lop ing  farm budge ts  and i n  
p rov id ing  ex t ens ion - type  adv ice .  A mixed farming system 
i s  b e i n g  emphasized, based  on p roduc t ion  of c e r e a l s ,  
f o r a g e  c r o p s ,  and g r a i n  legumes, t o g e t h e r  w i t h  a small 
number o f  l i v e s t o c k .  Where w e l l  i r r i g a t i o n  i s  f e a s i b l e ,  
t h i s  i s  be ing  f inanced  f o r  v e g e t a b l e  and f o r a g e  produc- 
t i o n  and t r e e - c r o p  c u l t i v a t i o n .  

Repayment performance h a s  been good, c o n s i d e r i n g  t h a t  
l o a n s ,  b o t h  ca sh  and i n  k i n d ,  a r e  made t a  fa rmers  who 
have neve r  been e l i g i b l e  and have no expe r i ence  w i t h  bank 
c r e d i t ,  and c o n s i d e r i n g  t h e  r eco rd  f  such  prev ious  
programs i n  T u n i s i a  and e l sewhere  .- 6 9 r  The re imburse-  
ment rate on sho r t - t e rm  c r e d i t  was 71 p e r c e n t  i n  1980. 
It was expec ted  t o  r e a c h  80  p e r c e n t  i n  1981. 

The program i s  ve ry  popu la r  w i th  t h e  Government o f  
T u n i s i a  and w i t h  t h e  fa rmers  s e rved .  While t h e  c o s t  o f  
a d m i n i s t e r i n g  t h e  program i s  l a r g e ,  i t  i s  p robab ly  n o t  
g r e a t e r  t h a n  o t h e r  t y p e s  o f  a s f i i s t a n c e  p r o j e c t s .  The 
t r a i n i n g  expe r i ence  f o r  t h e  a g e n t s  and f a rmer s  a p p e a r s  t o  
b e  a sound s o c i a l  inves tment .  

While t h e  program i s  popula r  and a t t r a c t i n g  o t h e r  
donors  f o r  s i m i l a r  p r o j e c t s  i n  o t h e r  areas, t h e  i n s t i t u -  
t i o n a l i z a t i o n  o f  t h e  l e n d i n g  o p e r a t i o n  would be  b e t t e r  
done under  t h e  Na t iona l  Bank o f  T u n i s i a .  The t e c h n i c a l  
a s s i s t a n c e  element i s  a p p r o p r i a t e  f o r  t h e  M i n i s t r y  o f  
A g r i c u l t u r e ,  b u t  cornbilling t e c h n i c a l  a s f i i s t ance  w i t h  
c r e d i t  c o l l e c t i o n  i n  t h e  d u t i e s  o f  an e x t e n s i o n  agen t  i s  
n o t  t h e  b e s t  way t o  win f a rmer s '  conf idence .  

The r e c o r d s  o f  one c l i e n t  of t h e  program were 
examined. He h a s  a farm o f  16  h e c t a r e s  i n  t h e  Grombalia 
a r e a .  Th is  farm i s  d i v i d e d  i n t o  f i v e  s e p a r a t e  p a r c e l s  
r ang ing  from 2.0  t o  3.5 h e c t a r e s .  The o p e r a t o r  owns 
seven h e c t a r e s  and r e n t s  a n o t h e r  n i n e  h e c t a r e s  from 
a n o t h e r  small farm owner. For  t h e  l and  h e  owns, t h e  
owner p o s s e s s e s  a " C e r t i f i c a t e  of  Possess ion ,"  (no t  a  
deed) .  H e  owns f i v e  c a l v e s  f o r  f a t t e n i n g  and 11 sheep 



f o r  wool and meat p roduc t ion .  The farm p roduc t ion  p l a n  
i s  i l l u s t r a t e d  i n  Appendix D ,  Table  D-30. 

A l oan  o f  TD 469 was provided i n  i n s t a l l m e n t s  a t  t h e  
beg inn ing  o f  t h e  c rop  y e a r  1980 and ex t end ing  throughout  
t h e  e n t i r e  c rop  yea r .  The o n l y  ca sh  l o a n  was made f o r  
salaries f o r  l a b o r e r s  f o r  weed c o n t r o l  and f o r  
h a r v e s t i n g .  The rest o f  t h e  l oan  was prov ided  th rough  
purchase  o r d e r s  f o r  s e r v i c e s  o r  materials. The c o s t  o f  
p roduc t ion  was TD 729, i n c l u d i n g  t h e  c o s t  o f  r epay ing  t h e  
c r e d i t .  The v a l u e  o f  goods s o l d  was TD 973, l e a v i n g  TD 
246 net o p e r a t i n g  p r o f i t  ( s e e  Appendix n ,  Tab le  D-30). 

PERFORMANCE OF THE AGRICULTURE SECTOR (1970-1980) 

O v e r a l l  performance o f  t h e  a g r i c u l t u r e  s e c t o r  s i n c e  
t h e  Wheat Development Program s t a r t e d  i n  1968 i n £  luenced 
performance o f  t h e  c e r e a l  s e c t o r ,  b o t h  p o s i t i v e l y  and 
n e g a t i v e l y .  On t h e  one hand,  t h e  p o s i t i v e  growth o f  t h e  
economy l e d  t o  i n c r e a s e d  demand and s t i m u l a t e d  
p roduc t ion ,  b u t  p r i c i n g  and subs idy  p o l i c i e s  and 
investment  o r i e n t a t i o n  were competing f a c t o r s ,  a f f e c t i n g  
c e r e a l  p roduc t ion  n e g a t i v e l y .  Although c e r e a l  p roduc t ion  
i n c r e a s e d  s i g n i f i c a n t l y  d u r i n g  t h e  p a s t  decade o v e r  t h e  
p r e v i o u s  one,  more f a v o r a b l e  p o l i c i e s  cou ld  have caused 
g r e a t e r  i n c r e a s e s .  The l i m i t e d  p a r a l l e l  f r e e  market ,  
mos t ly  f o r  durum wheat ,  p rov ided  i n c e n t i v e s  o u t s i d e  t h e  
o f f i c i a l  market .  Also ,  t h e  i n c r e a s e d  demand f o r  o t h e r  
foods ,  p a r t i c u l a r l y  g r a i n  legumes, t h o s e  f r u i t s  and 
v e g e t a b l e s  t h a t  can be  grown on d ry  land :  and f o r a g e  
c r o p s ,  he lped  c e r e a l  f a rmer s .  Ce rea l  fa rmers ,  e s p e c i a l l y  
wheat f a rmer s ,  c u l t i v a t e  o t h e r  c r o p s ,  some i n  r o t a t i o n  
w t t h  wheat and some n o t .  A l l  wheat farms u t i l i z e d  less 
t h a n  50 p e r c e n t  o f  t h e i r  l and  i n  any one y e a r  f o r  wheat ,  
w i t h  some remaining i n  f a l l o w  and some i n  o t h e r  c rops  
( s ee  Appendix D, Tables  D-21 and D-23). 

There was a major improvement i n  t h e  performance o f  
t h e  a g r i c u l t u r e  s e c t o r  d u r i n g  t h e  p e r i o d  1970 th rough  
1979 o v e r  t h e  p rev ious  p e r i o d  1960 th rough  1970. The 
growth ra te  f o r  a g r i c u l t u r e  /f rom 2.0 p e r c e n t  p e r  
y e a r  d u r i n g  1960 th rough  1970 70 t o  5.1 p e r c e n t  p e r  
y e a r  d u r i n g  1970 th rough  1 9 7 9 . 1 r  This  r a t e  o f  growth 
i s  remarkable  among deve lop ing  n a t i o n s ,  apd i s  unusua l  
even among middle-income c o u n t r i e s .  

The economy on a whole showed d rama t i c  g a i n s  i n  t h e  
decade 1970 th rough  1980. The growth ra te  o f  Gross 
Na t iona l  Product  (GNP) was 4.8  p e r c e n t .  T u n i s i a ' s  
economy advanced from t h e  l e v e l  o f  a deve lop ing  coun t ry  
t o  t h a t  o f  a middle-income coun t ry .  Pe r  c a p i t a  income 



rose f om a level of less th $200 per year in the 1 1960sl/ to $1,120 in 1979.- 3 The inflation rate 
had risen, but not ae greatly as in some European 
countries, showing a 3.7 percent annual rate in the 
period 1960 th ough 1970 and 7.5 percent during 1970 
through 1979 .d 

Growth of the extraction industries, tourism, and 
receipts from emigrant workers abroad accounted for much 
of the economic gains. Petroleum and phosphate exports 
were major contributors. While agriculture did remark- 
ably well, the industrial sector did better in relative 
terms. Domestic pricing policy, investment orientation, 
and marketing policy contributed to agriculture's 
decreased share of the Grose Domestic Product (GDP), but 
increases in incame from petroleum, phosphate exports, 
and increased tourism were major f act~rs decreasing 
agriculture's relative share. 

In 1960, agriculture accounted for 24 ercent of the 
GDP.W In 1979, it was 16 percent.~y A riculture 
provided 56 perce t of employment in 1 9 6 0 d  a 'B nd 35 
percent in 1979.1-1 This reflects the rural exodus 
phenomenon as well as increased farm mechanization, which 
affected the Wheat Development Program, as described. 

Gross domestic investment was 4.2 perce in 1960- 
1970 and 11.2 percent in 1977 through 1 9 7 9 3 1  Empha- 
sis on investment in agriculture during the past two 
decades was in irrigation development, which brought 
160,000 hec a es of the 245,000 hectare potential under 

for Some of the land formerly used for irrigation.- 
wheat production was used to grow vegetables, sugar 
beets, fruit, and forage crops, aud to produce meat and 
milk. These higher valued cash crops were aimed at 
supplying the expanding State tourist industry in 
Tunisian resort hotels, in the export market (except meat 
and milk), and increased domestic demands, particularly 
in the urban areas. 

As an example of the increases in irrigated crop 
production, wgar beets showed significant gains. In 
1980, sugar beets were grown on 1,764 hectares, producing 
62,121 metric tons annually ,811 expanding the opera- 
tion of the rei'inery at Beja which had operated mostly on 
imported crude sugar during the 1960s. A second refinery 
is under construction in the Jendouba area for further 
expansion of the crop. 

The Govern~mt 's emphasis on irrigated crop and live- 
stock production contributed more to satisfying increased 



urban and t o u r i s t  demand than  improvement o f  t h e  expor t  
market. A g r i c u l t u r a l  expor t s  c l  d 51 pe rcen t  o f  t h e  
t o t a l  v l u e  o f  e x p o r t s  i n  1 9 6 0 e r  and 15  percent  i n  
1979.83f While t h i s  d i f f e r e n c e  i s  l a r g e l y  due t o  t h e  
inc reased  va lue  o f  petrolaum e x p o r t s ,  t h e  expor t  t r a d e  
f o r  a g r i c u l t u r e  has  n o t  f l o u r i s h e d .  Exports o f  wine 
dec l ined  dur ing  t h e  p a s t  decade, whereas t h e  va lue  and 
q u a n t i t y  o f  expor t s  o f  o l i v e  o i l ,  f r u i t s ,  and ve tegables  
inc reased .  The percentags  o f  t o t a l  merchandise going t o  
Europe and o t h e r  i n d u s t r i a l  c o u n t r i e s  h a s  dec l ined .  I n  
ISG?,  76 pe rcen t  o f  merchandise exported went t o  
i n d u s t r i a l  market economies as compared t o  69 percent  i n  
1979. Developing c o u n t r i e s  have rece ived  an increqs ing  
s h a r e ,  showing an 8 percen ncrease  (19 pe rcen t  i n  1960 
and 27 percent  i n  1979) .kt This t r e n d  i s  l i k e l y  t o  
cont inue ,  g iven  t h e  s t r o n g  competi t ion among southern 
European country members of t h e  European Economic 
Community (EEC), t h e  admission of Greece and Spain t o  t h e  
EEC, and EEC's  r e g u l a t i o n s  favor ing  i t s  members. 

Tun i s i a  en joys  some c l i m a t i c  advantages f o r  some 
f r e s h  f r u i t s  and vege tab les  f o r  of f -season  marketing i n  
EEC c o u n t r i e s  during e a r l y  win te r  when EEC r e g u l a t i o n s  
a r e  more f avorab le  t o  nonmembers. It has  been a b l e  t o  
expand t h i s  advantage by p od c t i o n  o f  vege tab les  under 
1,000 h e c t a r e s  o f  p l a s t i c  .85/1 Also, Goverirment p o l i c y  
now aims a t  improving wine q u a l i t y  and i n c r e a s i n g  wine 
grape  product ion f o r  wine expor t .  

The focus of investment on fo rages ,  g r a i n  legumes, 
and l i v e s t o c k  has  n o t  n e c e s s a r i l y  been nega t ive  t o  c e r e a l  
product ion,  when t h i s  product ion i s  i n t e g r a t e d  wi th  
c e r e a l s  i n  c rop  r o t a t i o n a l  p a t t e r n s .  This  i s  f e a s i b l e  i n  
h i g h e r  r a i n f a l l  a r e a s .  I n t e g r a t i o n  o f  l i v e s t o c k  produc- 
t i o n  wi th  c e r e a l  product ion ,  i n  g e n e r a l ,  o f f e r s  a s u r e r  
and b e t t e r  p o t e n t i a l  f o r  farming i n  Tun i s i a .  This i s  
e s p e c i a l l y  t r u e  f c r  small- and medium-size farms. Given 
t h e  c u r r e n t  p r i c i n g  s t r u c t u r e  and t h e  i n c e n t i v e  programs 
Cn s u b s i d i e s  which fnvor  fo rage  and l i v e s t o c k  product ion 
i n c l u d m g  p o u l t r y ,  t h e r e  are good p o s s i b i l i t i e s  of i n t e -  
g r a t e d  c e r e a l ,  fo rage  and l i v e s t o c k  product ion.  This 
system i s  now being encouraged by t h e  Min i s t ry  o f  Agri- 
c u l t u r e  and t h e  OfLCice o f  Cerea l ' s  Technical  Divis ion.  
Tun i s i a  i s  s t i l l  an impor ter  of  l i v e s t o c k  and d a i r y  
products .  

The r ise i n  p e r  cap i ta  income i n  t h e  urban a r e a s  has  
inc reased  demand f o r  hfgh-value cash  c rops  such  as 
vege tab les ,  l i v ~ s t o c k  products ,  f i s h ,  p u l s e s ,  and f r u i t ,  
caus ing  displacement o f  some t r a d i t i o n a l  c rops ,  such as 
cereals, i n  land use ,  p a r t i c u l a r l y  o f  t h e  b e t t e r  land .  



Vegetab le  c rops  were grown on 95,000 h e c t a r e s  o f  l and  i n  
1981 as compared t o  81,000 h e c t a t e s  i n  1977. Most o f  t h e  
p roduc t ion  i s  on i r r i g a t e d  land .  These c r o p s  have 
prov ided  add i t i onaL  employment and income t o  r u r a l  
people .  I n  terms o f  t o t a l  b e n e z i t  t o  t h e  coun t ry ,  t h i s  
s h i f t  i n  inves tment  h a s  been r e s p o n s i b l e  f o r  much of 
T u n i s i a ' s  n r g i c u l t u r a l  growth.  Table  D - 1 8  i n  Appendix D 
shows a comparison between 1962 and 1971 o f  t h e  p e r c e n t -  
a g e  c o n t r i b u t i o n  t o  t h e  v a l u e  added of a g r i c u l t u r a l ,  
f o r e s t r y ,  and f i s h e r i e s  a c t i v i t i e s  ( a t  c o n s t a n t  p r i c e s ) .  
World Bank r e c o r d s  show t h a t  t h e  v a l u e  added f o r  cereals 
decm.ined from 21.1 p e r c e n t  i n  1962 t o  14.1 p e r c e n t  i n  
1982,. A s  a pe rcen t age  o f  major  c r o p s ,  t h e  v a l u e  o f  
cereal c r i b u t i o n  was 30 p e r c e n t  d u r i n g  t h e  pe r iod  8% and 24 p e r c e n t  from 1972-1980 a t  1966 
1962-19837- p r i c e s  .- 

The r ise  i n  incomes h a s  improved p r i v a t e  consumption, 
which r o s e  from 3 .2  p e r c e n t  p e r  y e a r  d u r i n g  1960 through 

8 .2  p e r c e n t  p e r  y e a r  d u r i n g  1970 th rough  
887 p e r  c a p i t a  c a l o r i c  i n t a k e  r o s e  from 2,234 p e r  1979.- 

day  i~ f 9 6 6  th rough  1968 t o  2,698 p e r  day i n  1977 through 
1 9 7 9 . 2  Popula t ion  growth h a s  a l s o  i n c r e a s e d  t o t a l  
consumption,  b u t  i n c r e a s e d  p e r  c a p i t a  incomes l e d  t o  
i n c r e a s e d  p e r  c a p i t a  consumption, c o n t r i b u t i n g  t o  t o t a l  
i n c r e a s e d  consumption. 

The r e l a t i v e  v a l u e s  o f  c e r e a l  p roduc t ion  i n  terms o f  
o t h e r  c r o p s  do n o t  a c c u r a t e l y  r e f l e c t  i t s  performance.  
The c o n t r o l l e d  p r i c e s  are b i a s e d  a g a i n s t  c e r e a l s  i n  t h i s  
r e s p e c t .  Ac tua l  p roduc t ion  showed s i g n i f i c a n t  g a i n s  from 
t h e  adop t ion  o f  t h e  new technology  o f  t h e  Wheat Develop- 
ment Program. This  was a i d e d  by i n c r e a s e d  mechanizet  i o n ,  
improvement i n  Government i n s t i t u t i o n s ,  and o t h e r  s t h -  
u l a t i n g  f a c t o r s ,  i n c l u d i n g  changes i n  p u b l i c  p o l i c i e s  
du r ing  t h e  p a s t  decade,  and g e n e r a l  improvement o f  t h e  
economy. Inc reased  encouragement t o  t h e  p r i v a t e  s e c t o r  
i n  t h e  Government's p o l i c i e s  o f  " coex i s t ence  o f  s ta te ,  
p r i v a t e ,  and c o o p e r a t i v e  s e c t o r s "  i s  impor t an t  t o  p r i v a t e  
c e r e a l  p roducers .  

Tab le  B - 1  below i l l u s t r a t e s  t h e  magnitude of t h e  
i n c r e a s e  i n  p roduc t ion  o f  cereals d u r i n g  t h e  11-year 
2 e r i o d  1971 th rough  1981 o v e r  t h e  p roduc t ion  d u r i n g  t h e  
11 -yea r  p e r i o d  1960 th rough  1970,  The p roduc t ion  f i g u r e s  
were t aken  from Appendix D ,  Tab le  D-4. 



Table B-1 .  Production Increases and Average Annual 
Increases i n  Cereals Production, 1960 Through 1970 and 

1971 Through 1981 
( i n  1,000 metr ic  tons)  

Production Production Average 
1960-1970 1971-1981 Total  Annual 

Cereal (11 Years) (11 Years) Iqcrease Increase 

DurumWheat 3,615 6,905 3,290 299 
Bread Wheat 899 1,746 847 - 77 

Total Wheat 4,514 8,651 4,137 376 

Barley 

Total  Cereals 5,887 11,189 5,302 482 

A t  1981 constant  Tunisian farm p r i ce s ,  (TD 96 f o r  
durum and TD 87 f o r  bread wheat per  metr ic  ton; (see  
Appendix D, Table D-2), t he  value of t he  4.137 mi l l ion  
metr ic  tons o f  add i t iona l  wheat produced during t he  
period 1971 through 1981 over t he  production during the  
period 1960 through 1970 would be TD 389,53O,OCO, o r  U.S 
$700,467,000 (U.S. $1 = TD 0.5561, 1982 exchange rate; 
(see Appendix D,  Table D-31). This add i t i ona l  wheat 
production consis ted  of 3.290 mi l l ion  metr ic  tons of  
durum wheat a t  TD 315,840,000 (U.S. $567,955,000) and 
847,Oi)O metr ic  tons o f  bread wheat a t  TD 73,689,000, 
(U.S. $132,510,000). Additional bar ley  production o f  
1,165,000 metr ic  tons would be valued a t  TD 80,385,000 
( a t  TD 69 f o r  ba r ley  per  metr ic  ton) ,  o r  U.S. 
$144.551.000. Therefore, t he  ' addi t ional  ce r ea l  
production of  5.302 mi l l ion  metr ic  tons f o r  t he  period 
1971 through 1981 over t he  period 1960 through 1970 would 
be valued -at TD 469,914,000, o r  U.S. $845,017,000 (see 
Appendix D, Table D-31.) a t  1981 constant  farm p r i ce s  .and 
1982 constant  exchange r a t e  ( the  ac tua l  exchange r a t e  
during t he  two periods f luc tua ted  around 0.500 TD f o r  
U.S. $1). 

Using t h e  s t a t i s t i c s  i n  Table B-1 and f i gu re s  shown 
above (1981 p r i c e s ) ,  t he  average annual add i t iona l  
production of  299,000 metr ic  tons of durum during 1971 
through 1981 would be valued a t  TD 28,704,000 (U.S. 
$51,616,000) ; t he  average annual add i t iona l  production of  
77,000 metr ic  tons of  bread wheat would be valued a t  TD 



6,699,000 (U.S, $12,046,000) ; and the 106,000 metric tons 
of additional barley would be TD valued at TD 7,314,000 
(U.S. $13,152,,000). This would bring the total average 
annual value for the additional amount of the three 
cereals to TD 42,717,000, or U.S. $76,815,000 per year to 
the Tunisian economy during each year 1971 through 1981 
above that during the eriod 1960 through 1970 (at 1981 I constant prices and 198 constant exchange rate).* 

The potential annual savings to the Tunisian Govern- 
ment in foreign exchange costs of importing this equiva- 
lent additional amount of cereals annually, if there had 
not been an increase in production during 1971 through 
1981, would have been staggering. Durum wheat in 
February 1981 was priced at $307 per metric ton imported 
to Rotterdam ( c )  from the United States. Bread 
wheat (No. 2 soft red winter wheat) from the UnLted 
States was priced at $215 per metric ton and barley at 
$166 per metric ton (estimated). The import cost of 
299,000 metric tons of dururn whsat in Rotterdam in 1981 
would have been U.S. $91,793,000. Tunisia would have 
paid a slightly higher price because of longer haulage. 
The additional 77,000 metric tons of bread wheat, if not 
produced domestically each year, would have cost Tunisia 
annually U.S. $16,555,000 (plus) to import; and the 
106,000 metric tons of barley would have cost U.S. 
$17,596,000 (plus) to import, using 1981 constant prices 
and 1982 constant exchange rate. 

Thus for a foreign aid investment of less than $3.5 
million, AID, CIMMYT, and the Ford and Rockefeller 
Foundations have contributed to increased production of 
cereals which resulted in decreased imports, valued 
annually at U.S. $125,944,000 in forei n exchange costs 
(1981 prices and 1982 rate of exchange) .%I 

A comparison of per capita cereal production between 
'he twc periods (1960 through 1970 and 1971 through 1981) 
also shows positive gains. In 1970, the Tunisian 
population was 5,127,000, and in 1980 it was 
6,363,000 .El Average annual production of wheat in 
1960 through 1970 was 411,000 metric tons and in 1971 
through 1981 it was 787,000 metric tons. For total 
cereals, average annual production was 535,000 metric 
tons and 1,017,000 metric tons for the two periods, 
respectively. Per capita annual production of wheat 
increased from 70 kilograms in 1970 to 124 kilograms in 

- *U.S. dollar conversions are rounded. 



1980. For t o t a l  c e r e a l s ,  t h e  p e r  c a p i t a  annual  
p roduc t ion  i n  1970 was 104  ki lograms and i n  1980 it was 
160 ki lograms,  a l s o  r e f l e c t i n g  a s u b s t a n t i a l  i n c r e a s e  i n  
p r o d u c t i v i t y  . 

Although s e l f - s u f f i c i e n c y  i n  c e r e a l  p roduc t ion  has  
n o t  been reached,  more Tunis ians  are e a t i n g  more 
c e r e a l s .  Per  c a p i t a  annual  consumption had inc reased  
from 44  ki lograms o f  bread  wheat and 89 ki lograms o f  
durum wheat i n  1966% t o  87 kilograms o f  bread wheat 
and 90 k grams o f  durum wheat i n  1974 (based on a 1975 

Consumption o f  c e r e a l s  was u n o f f i c i a l l y  survey)  .- 
r e p o r t e d  t o  be  h i g h e r  i n  1980. Popula t ion  growth and 
i n c r e a s e d  p e r  c a p i t a  income (from tour i sm,  petroleum and 
mine ra l  e x p o r t s ,  and improvements i n  t h e  a g r i c u l t u r a l  
s e c t o r )  have inc reased  demand. Increased  u r b a n i z a t i o n  
and mone t i za t ion  o f  t h e  t r a d i t i o n a l  a g r i c u l t u r a l  s e c t o r  
have changed consumption p a t t e r n s ,  s h i f t i n g  them t o  
g r e a t e r  consumption o f  commercially baked bread and 
noodles ,  and ne;J consumption o f  less t r a d i t i o n a l  
home-made foods . 

While reaching  s e l f - s u f f i c i e n c y  h a s  remained an 
u c a t t a i n a b l e  t a r g e t ,  economic b e n e f i t s  from inc reased  
prc\duction r e s u l t i n g  from t h e  Wheat Development Program 
have been g r e a t .  A d d i t i o n a l  cereal p roduc t ion  has  
s t i m u l a t e d  and c r e a t e d  a g r e a t  number o f  o t h e r  economic 
a c t i v i t i e s  . While i t  i s  n o t  posn ib l e  t o  q u a n t i f y  t h e s e ,  
t h e  a d d i t i o n a l  employment and economic a c t i v i t y  
gene ra t ed  by t h e  a d d i t i o n  t o  t h e  economy o f  482,000 

y e a r  would be  s i g n i f i c a n t .  
o f  E commodity through t h e  
h a s  a m u l t i p l i e r  e f f e c t  on 
Also,  t h e  movement o f  t h e  

o f  t h i s  commodity l i k e w i s e  
a c t i v i t y .  

m e t r i c  t o n s  of c e r e a l s  i n  a 
The movement o f  t h i s  q u a n t i t y  
p rocess  from farm t o  consumer 
i n c r e a s e d  economic a c t i v i t y .  
money r e p r e s e n t i n g  t h e  v a l u e  
g e n e r a t e s  a d d i t i o n a l  economic 

Desp i t e  t h e s e  s i g n i f i c a n t  
d e f i c i t  i n  c e r e a l s ,  having t o  

g a i n s ,  T u n i s i a  i s  s t i l l  i n  
con t inue  t o  import  c e r e a l s  

t o  meet consumption n e e d s  (see Appendix D,    able D-32). 
Popula t ion  growth and i n c r e a s e d  p e r  c a p i t a  consumption 
con t inue  t o  widen t h e  gap. The gap i n c r e a s e d  from 
301,000 m e t r i c  t o n s  i n  1976 t o  628,000 metric tons  i n  
1980. The p o t e n t i a l  ex i s t s  f o r  much g r e a t e r  i n c r e a s e s  
i n  product ion  o f  cereals i f  adequate  amounts o f  
f e r t i l i z e r s ,  h e r b i c i d e s ,  and i n s e c t i c i d e s  are imported,  
and t h e  d i s t r i b u t i o n  system is  expanded and managed t o  
s a t i s f y  t h e  demand. This  must be  accompanied by 
i n c r e a s e d  c r e d i t  a v a i l a b i l i t y  and by a r a t i o n a l  p r i c i n g  
system t h a t  s h i f t s  more o f  t h e  bias from t h e  i n d u s t r i a l  
s e c t o r  (bread s u b s i d i z a t i o n )  t o  cereal fa rmers  i n  o r d e r  



t o  s t i m u l a t e  g r e a t e r  inves tment  and produc t ion .  This  
i s s u e  i s  c r i t i c a l  i n  view of  t h e  a n t i c i p a t e d  d e c r e a s e  i n  
pe t ro leum i n  abou t  1 0  y e a r s  when T u n i s i a  i s  expec t ed  t o  
become a n e t  o i l  impor t e r .  It appea r s  t h a t  p o l i c y  
makers are t h i n k i n g  i n  t h i s  d i r e c t i o n .  

The g o a l  i n  T u n i s i a  o f  s e l f - s u f f i c i e n c y  i n  cereal 
p roduc t ion  h a s  been i l l u s o r y  and h a s  tended t o  ove r -  
shadow p r o g r e s s  t h a t  ha s  been made. Popu la t i on  growth 
and i n c r e a s e d  p e r  c a p i t a  income have i n c r e a s e d  food 
consumption, widening t h e  food gap d e s p i t e  s i g n i f i c a n t  
i n c r e a s e s  i n  t o t a l  p roduc t ion ,  y i e l d s  p e r  h e c t a r e ,  and 
p roduc t ion  p e r  c a p i t a .  Also ,  w h i l e  o t h e r  economic g o a l s  
o f  maximizing t h e  comparat ive  advantage  i n  a g r i c u l t u r a l  
p roduc t ion  by  growing h i g h e r  va lued  c r o p s  f o r  e x p o r t  and 
tou r i sm on b e t t e r  l ands  under  i r r i g a t i o n ,  and a c h i e v i n g  
a b a l a n c e  i n  t r a d e  o f  a g r i c u l t u r a l  p r o d u c t s  t end  t o  b e  
competi ' t ive with cereal p roduc t ion  g o a l s ,  t h e s e  o t h e r  
g o a l s  make good economic s ense .  



B-35 

FOOTNOTES 

William F. Johnson, "Agricultural Sector Paper, I I 
Annex to Agricultural Develo ment Loan Paper, Fiscal 
Year 1972, USAID, February 19: 1972, Table 17. 

Ibid . P o  42. 

Centro International de Majoriamiento de Maize Y 
Trigo, established by the Rockefeller Foundation. 

Harold D. Nelson, Tunisia--A Country Study, Foreign 
Area Studies, the American University, Washington, 
D.C., 1979. 

Information provided by Allala Godbane, Chief, 
Technology Division, Office of Cereals, Tunis The 
station was the forerunner of the current Tunisian 
agricultural research station, Institut National du 
Recherche Agronomique de Tunis ie . 
Nelson, op.cit., p. 53. 

Ibid , s  PP* 139-140. 

Ibid 9 Po 71 

Ibid 9 P o  139. 

Godbane, op . cit . 
Johnson, op.cit., "Agriculture Sector Paper.'' 

J. D. Hyslop and R.P. Dahl, Wheat Production in 
Tunisia -- Trends, Variabilities and Prospects, 
University of Minnesota, Republic of Tunisia, Under 
Secretary- of State for ~griculture , September 1968. 
Herman Van Wersch and Thomas Davis, Retrospective of 
Tunisian Agriculture : 1962-1971, International 
Agricultural Series 13, Institute of Agriculture, 
~orestr~, and Home - Economics, university o£ 
Minnesota, 1972. 

M. Yudelman, "~ollow-up Report on Tunisian Agricul- 
I I ture, report done for USAID/Tunisia, September 7, 

1965. 



Habous was a trust arrangement where the church or 
-duals held private land for religious, 
philanthropic, or private estate purposes. 

Nelson, pp. 51-52. 

Johnson, op.cit., "Agricultural Sector paper," p. 85. 

Ibid . - 
Ibid . - 
Ibid . - 
Christopher Mock, "The Tunisian cereal Distribution 
and Milling System, Case Study: ~unisia," from 
Global ~alnkrftion -and Cereal Portification, James 
Austin. ed., Ballinger Pub1 ishina Company, 

Ibid 3 Pe 45 . 
Richard Newberg, "Multi-year Proposal Program Paper 
--Tunisia, PL 480, Title I," USAID/TU~~~, March 1981. 

Johnson, op .cit . , "Agriculture Sector Paper.'' 
Food and Agriculture Organization, Rapport National 
de la Tunisie, No. 8, Conference Mondiale sur la 
Retorme Agraire et le Developement Rural, Rome 1979, 
pp. 92-93. 

Salem Gafsi, Green Revolution: The Tunisian Exper- 
ience, abridged and published by CIMMYT, Mexico 6 
D.E., 1976. This version was abridged from Gafsi's 
Ph.D. dissertation at the University of Minnesota. 

Ibid . - 
Bureau of Planning, Statistics , and Economic 
Analysis, Ministry of Agriculture. 

Mohalned Ben Senia, "Supply Response of Cereals in 
Tunisia," abstract of Ph.D. thesis, Iowa State 
University, Ames, Iowa, 1981. 

"~eport of Subcommittee for Major Field Crops for 
the Ministry of Agriculture, 1980,'' and "Report of 
Evaluation of Achievements in the Agricultural 
Sector, 1970-1979," Ministry of Agriculture. 



Ibid . - 
Ben Senia, op.cit. 

Gafsi, op. cit. 

Ben Senia, op. cit. 

Ibid . - 
Ibid . - 
D .G. Dalrymple , Development and Spread of High-Yield 
Varieties of Wheat and Rice in the Less   eve loped 
Countries, Foreign Agriculture Economic Report No. 
95, Sixth Edition, USDA, Washington, D.Ca, 1978. 

Ibid . - 
Malcolm Jo Purvis. "The New Varieties Under Dryland 
Conditions : ~exican Wheat in Tunisia, " ~mekican 
Journal of Agricultural Economics, February 19/3. 

Information provided by Dr. W. McCuistion, a plant 
geneticist who served with the Wheat Development 
Project in Tunisia and is now a member of the 
faculty of Oregon State University. 

Ibid. 
7 

Purvis, op.cit. 

Terry Roe and David Nygaard, Wheat Allocative Error 
and Risk: Northern Tunisia. a -. . - - 

'Bevelovment Center, DepaGtment of *~conomics, 
~inneapolis , ~e~artment oP Agriculture and Applied 
Economics, University of Minnesota, St. Paul, 
Minnesota, March 1980. 

David Fergus Nygaard, "~isk and Allocative Errors 
due to Imperfect Informa'cion: The Impact on Wheat 
Technology in Tunsia," 3h.D. thesis submitted to the 
Graduate School, University of Minnesota, December 
1979. 

S .  Gafsi and T. Roe, "Adoption of Unlike High- 
It Yielding Wheat Varieties in Tunisia, reprinted for 

~rivate circulation by the University of Chicago 
horn "Economic DevelGpment and cultural ~%ange," 
Vol. 28, No. 1, October 19'/9. 



Roe and Nygaard, op. cit. 

Michael R. Goe and Robert E. McDonnell, Animal 
Tract ion : Guidelines for Utilization, C- 
International Agricultural Mimmeograph 81, 
Department of Animal Science, New York State College 
of Agriculture and Life Science, Cornell University, 
Ithaca, New York, December 1980, Table 9, p. 17. 

Ben Senia, op.cit. 

The World Bank, World Development Report 1981. 

International Wheat Council, 1981 World Wheat Stat- 
istics, 28 Haymarket, London SWIY4SS. 

Ibid . - 

Ben Senia, op.cit. 

I 1  Report of Subcommittee for Major Field Crops, I 1  

0p.cit. 

Ministry of Agriculture, Republic of Tunisia, 
~conomic ~udget- 1982, ~gricuiture and ~isheries, 
Bureau of Planning, Statistics, and Economic - 
Analysis, 1982. 

Ibid . - 
Newburg, op. cit. 

Johnson, op.cit., "Agriculture Sector Paper. 1 1  

National Bank of Tunisia, Annual Report, 1980, pp . 
57-58. 

Johnson, op.cit., "Agriculture Sector Paper. I I 

National Bank of Tunisia, op.cit. 

Ibid 
, PP* 57-58. 

Fond Special pour le Develop ement Agricole (Special 
Agricultural Development Fund 5 . 



National Bank of Tunisia, op.cit. 

William F. Johnson, "The Local Mutual Credit Union 
System and Small Farm Credit in Tunisia," AID Spring 
Review on Small Farmer Credit in Africa, AI'D 1973. 

National Bank of Tunisia, op.cit. 

Johnsonn op . L it , "The Local Mutual Credit Union 
Sys tem. 

National Bank of Tunisia, op.cit. 

Records of APMANE Offices, Pont du Fahs and Beja 
Offices , and David Dupras , USAID~TU~~S Credit 
Administrator. 

In the 1960s, similar credit programs for small 
farms were nct successful. The usual result was 
that farmers ate the seed and sold the fertilizer; 
repayments were on1 15 to 20 percent, if that. See 
Johnson, 0;; c g  . , '~~ricultural Sector paper"; and 
Irome Haur e Cereal Project in Tunisia, A Study 
at the National and Local Level, Institute for 
Research of the United Nations tor Social Deve10~- 
ment, Geneva, 1974, which showed similar rewlts in 
the early experience with high-yielding varieties of 
cereals. 

Johnson, op. cit., "Agriculture Sector Paper. It 

The World Bank, op.cit. 

Johnson, op.cit., "Agriculture Sector Paper. I I 

The World Bank, op.cit. 

Ibid. - 
Johnson, op.cit., "Agriculture Sector Paper. It 

The World Bank, op.cit. 

Johnson, op.cit., "Agriculture Sector Paper. It 

The World Bank, op.cit. 

Ibid. - 



"Report of Subcommittee for Major Field Crops, II 

w and Ministry of Agriculture, Economic Budget - 
Ministry of Agriculture, opecite, Economic Budget 
1982. - -  - - 
Johnson, op-cit., "Agriculture Sector Paper. I I 

The World Bank, op-cit. 

Ibid . - 
Minis try of Agriculture, ope cit ., Economic Budget 
1982. 

Johnson, op-cit., "Agriculture Sector Paper" I I 

The World Bank, op.cit. 

Ibid. - 
FA0 Yearbook, Vol. 34, 1980. 

International Wheat Council, ope cit . , 1981 World 
Wheat Statistics. 

FA0 Yearbook, op. cit., 1980. 

William F. Johnson, op .tit: . , "Agricultural Sector 
Paper. I I 

Mock, op.cit. 



APPENDIX C 

SOCIAL IMPLICATIONS OF THE WHEAT DEVELOPMENT PROGRAM 

(PROJET BLE) 

FOR THE IMPACT EVALUATION 

Mona Fikry, Ph. D. 
Development Anthropologist 

Consultant 

April 1982 

Agency for International Development 

Washington, D.C. 



I. INTRODUCTION 

This  appendix  on t h e  s o c i o l o g i c a l  s e t t i n g  and 
impact  o f  t h e  cereals p roduc t ion  program i n  T u n i s i a  h a s  
t h r e e  major  parts : S e c t i o n  11, P r e p r o j e c t  S o c i a l  - 
S e t t i n g ,  1955 ih rough  1966; s e c t i o n  1 1 1 , - s o c i a l  S e t t i n g  
During t h e  P r o j e c t ,  1967 th rough  1975; and S e c t i o n  I V ,  
S o c i a l  S e t t i n g  A f t e r  t h e  P r o j e c t ,  1975 th rough  1980. I n  
each  of  t h e s e  s e c t i o n s  w e  have a t t empted  t o  c e n t e r  o u r  
a n a l y s i s  e s s e n t i a l l y  on changes i n  l a n d  t e n u r e  and 
a g r i c u l t u r a l  l a b o r  and consumption p a t t e r n s .  Th i s  
d i v i s i o n  w i l l  e n a b l e  u s  t o  view t h e  e v o l u t i o n  n o t  on ly  
o f  t h e  p r o j e c t ,  b u t  a l s o  o f  t h e  s o c i a l  changes i n  t h e  
p r o j e c t  area and t h e  n a t i o n  i n  g e n e r a l ,  f o r  t h e  impacts  
c e r t a i n l y  were n o t  con f ined  o n l y  t o  t h e  p r o j e c t  area o f  
n o r t h e r n  Tun i s i a .  A summary o f  t h e  e n t i r e  a n a l y ~ i s  w i t h  
a n  a t t e m p t  t o  d e f i n e  s o c i o l o g i c a l  l e s s o n s  1ear r ;d  from 
t h a t  e n t i r e  e v o l u t i o n  w i l l  conclude o u r  r e p o r t .  

PREPROJECT SOCIAL SETTING, 1956-1966 

A. S c c i o h l s t o r i c a l  Background 

P r i o r  t o  independence i n  1956, T u n i s i a ' s  cereal 
farmers were c l e a r l y  d i v i d e d  between t h o s e  who grew 
durum wheat f o r  t h e i r  consumption and t h o s e  who grew i t  
f o r  e x p o r t .  That  d i s t i n c t i o n  was based e s s e n t i a l l y  on 
t h e  needs  of  each  group.  The former were t h e  small 
farmers and couscous consumers, who were t h e  m a j o r i t y  o f  
Tun i s i ans .  The l a t t e r  were t h e  French co lons ,  who grew 
wheat f o r  t h e i r  own consumption o f  b r e a d ,  f o r  urban 
needs  for  b read ,  and f o r  e x p o r t  o f  durum wheat t o  
France.  Those fa rmers  who grew durum f o r  t h e i r  own 
consumption were mos t ly  small farmers who had been 
pushed by economic and s o c i a l  f a c t o r s  i n t o  a r i d  areas 
and t h e  more rugged farmland.  The wheat growers  f o r  
e x p o r t  farmed on b e t t e r  l and  i n  t empora te  c l i m a t e  w i t h  
more f a v o r a b l e  r a i n f a l l  and b e t t e r  a c c e s s  t o  urban 
c e n t e r s .  

An unders tand ing  o f  t h i s  h i s t o r i c a l  s i t u a t i o n  i s  
impor t an t ,  f o r  it  h a s  had a g r e a t  and i r r e v e r s i b l e  
impact  on t h e  e v o l u t i o n  t\f t h e  farming sys tems o f  t h e  
coun t ry ,  and i n  p a r t i c u l a r  o f  t h e  n o r t h e r n  r e g i o n  w i t h  
which t h e  Wheat Development Program i s  most concerned.  
It a l s o  h e l p s  t o  e x p l a i n  t h e  s o c i a l  c o n d i t i o n s  which 
p r e v a i l e d  and p e r s i s t  and t h e  impor tan t  impact  o f  t h e  
l a n d  reform a t t e m p t  i n  t h e  l a t e  1960s which a f f e c t e d  
l a ~ d  ownership a t  a l l  l e v e l s .  



Very l i t t l e  in fo rma t ion  e x i s t s  on t h e  s o c i a l  p r o f i l e  
o f  t h e  n o r t h e r n  r e ~ i o n  i n  t h e  1960s. However, t h e  d a t a  
from v a r i o u s  su rveys  and agronomic r e p o r t s  o f  t h e  decade 
p r o v i d e  i n f o r m a t i m  on t h e  g e n e r a l  s t a n d a r d s  o f  l i v i n g  
i n  t h e  coun t ry  and i n  t h e  r e g i o n ,  and on t h e  p roduc t ion  
o u t p u t s .  Th is  g i v e s  u s  a b i r d ' s - e y e  view e n a b l i n g  u s  t o  
comprehend and a p p r e c i a t e  t h e  enormous changes t h a t  took  
p l a c e  a f t e r  1956, and e s p e c i a l l y  a f t e r  1966, a t  t h e  
i n i t i a l  de s ign  s t a g e  o f  t h e  p r o j e c t .  

The g o a l s  set f o r  t h e  p r o j e c t  f i t  w i t h i n  t h e  o v e r a l l  
g o a l s  o f  t h e  10-year  p lann ing  p e r s p e c t i v e s  o f  1962 
th rough  1971 o f  t h e  Government o f  T u n i s i a  (GOT). These 
cou ld  be  cons idered  o f  p u r e l y  economic and agronomic 
i n t e r e s t ,  as can b e  no ted  i n  t h e  o u t l i n e d  g o a l s  o f  t h e  
p r o j e c t s .  Yet, t h e i r  s o c i a l  i m p l i c a t i o n s  are g r e a t  and,  
undeniab ly ,  impacted s i g n i f i c a n t l y  on t h e  s o c i e t y  as a 
whole, and on farmers i n  p a r t i c u l a r .  

The o v e r r i d i n g  g o a l  s i n c e  t h e  e a r l y  y e a r s  o f  inde-  
pendence, and s t i l l  o f  pr imary importance f o r  T u n i s i a  i n  
t h e  1 9 8 0 ~ ~  i s  food s e l f - s u f f i c i e n c y .  Th i s  i s  t r u e  i n  
s p i t e  o f  t h e  f a c t  t h a t  between 1959 and 1961,  22 p e r c e n t  
o f  a l l  a g r i c u l t u r a l  produce was expor t ed ,  h e l p i n g  o f f s e t  
th rough  i t s  f o r e i g n  exchange e a r n i n g s  about  h a l f  o f  t h e  
f o r e i g n  exchange d e f i c i t  gene ra t ed  i n  o t h e r  s e c t o r s .  
But t h e s e  f i g u r e s  were n o t  r e f l e c t e d  i n  t h e  wel l -be ing  
o f  t h e  s o c i e t y .  I n  1961, 73 p e r c e n t  o f  t h e  p o p u l a t i o n  
was below t h e  p o v e r t y  l i n e ,  w i t h  a p e r  c a p i t a  income o f  
less t h a n  50 Tun i s i an  d i n a r s  (TD---about $90) p e r  y e a r .  
The l e v e l  o f  pove r ty  h a s  g r e a t l y  d e c l i n e d  i n  t h e  p a s t  30 
y e a r s ,  e s p e c i a l l y  i n  t h e  r u r a l  areas ( i n f l a t i o n  h a s  
r a i s e d  t h e  pove r ty  l i n e  t o  TD 100-120 today ) .  Yet, i n  a 
c o u n t r y  t h e o r e t i c a l l y  c o n ~ i d e r e d  a t  t h e  middle-income 
l e v e l ,  t h e  f i g u r e  c i t e d  i n  1975 f o r  t h e  p o v e r t y  level o f  
37 p e r c e n t  of t h e  p u l a t i o n  ( p l u s  17 p e r c e n t  l i v i n g  i n  
" abso lu t e  poverty"!y), cannot  b u t  r a i s e  g r e a t '  concern 
f o r  p l a n n e r s  and donors  a l i k e .  Indeed it i s  no ted  t h a t  
one o u t  o f  ever s i x  Tunis ians  was l i v i n g  i n  a b s o l u t e  li p o v e r t y  i n  1980.- 

Because of incomple te  d a t a ,  e s p e c i a l l y  f o r  t h e  e a r l y  
y e a r s  af ter independence,  Table  D-33 of  s o c i a l  i n d i c a -  
t o r s  f o r  1959 th rough  1966 ( s e e  a l s o  Appendix D, Table 
D-35) does  n o t  a l l o w  a complete s t a t i s t i c a l  s o c i a l  
comparison between t h e  two p e r i o d s  of  1959 and 1966. It 
does  i n d i c a t e ,  however, t h e  p r o g r e s s  made i n  t h e  g e n e r a l  
improvement i n  h e a l t h ,  educa t ion ,  and l and  d i s t r i b u t i o n .  



B. Changes in Farming Systems and the Project 

The agrarian reform policy, begun in 1362 with the 
aim of redistributing and cooperatizing land, had a 
great impact on the rural population, in particular in 
the northern region. At the time of independence, there 
were 4,700 foreign r'arm owners with a total of over 
700,000 hectares, while "modern" Tunisian farmers owned 
a total of 400,000 hectares (of which 150,000 were for 
cereal production), and 450,000 small farmers each had 
an ave,T: ge of 7 hectares or a total of 3,500,000 hec- 
tares .L- jr That is, 1.2 percent of owners were 
foreigners who owned two-thirds of the best arable 
land. The traditional Tunisian armers had been pushed 

47 to the hillsides m d  arid lands., 

Thcsc figures highlight two important social 
factors: (1) a majority of Tunisian farmers grew 
subsistence crops, had no access to production 
resources, and had limited technological know how, and 
were consequently unprepared for modern production, 
management, and technology; and (2) the departing 
foreigners took with them virtually all technical and 
managerial skills, creating a gap in-overall production. 

The objectives set in the 1962 through 1971 develop- 
ment projections were all to be achieved through the 
extensive modernization of the agricultural sector and 
its interaction with other sectors, as well as through 
the use of extensive mechanization. State and farm 
cooperatives were to be the channeling force for these 
changes. Some of the large colon farms became the core 
of the state production cooperative farms while the 
small private holdin s were grouped into Cooperative 
Production Units (UPC 7 . By August .1969, one-third of 
all arable lend had been cooperstized. Such a 
reorganization took little consideration of local 
conditions and incentives. Moreover, the lack of 
management and technological skills created great 
inefficiencies which were exacerbated by the great 
number of members within each cooperative. A dramatic 
situation ensued that led to a reorientation to private 
control of land. This took place in September 1969, 
leading to a rapid desertion of cooperative farming by 
former private owners (a decline in cooperatized land of 
66 percent occurred in the first year).Z/ Yet, large 
owners profited from the changeover for they were able 
to reinstate themselves financially on their land while 
many small farmers were forced to rent or sell out their 
land to larger owners or remain in cooperative units. 



SV?:~ W ~ S  the institutional, agricultural, and social 
pictuk t the start of the Wheat Development Program. 
It is riremely interesting to note, however, that none 
of the early documents of the project showed any 
indications whatsoever that social interests were taken 
into account. The complete lack of concern for the 
socioeconomic conditions prevailing in the project area 
persisted throughout the project, except for academic 
research in the late 1970s and early 1980s by Tunisians 
and Amezicans (Gafsi, Ben Senia, Roe, Nygaard), which 
included some data on farmers' acceptance levels and 
adoption of high-yielding wheat varieties. No such data 
existed elsewhere. In one project document only 
(Meinecke) can social concerns be inferred from targets 
secondary to the project: (1) the need for self-help 
programs, and (2) the suggestion of population 
planning. This lack was due essentially to the way 
projects were then designed and implemented and because 
the national goal and that of the project were entirely 
centered on production increases. And yet, agronomic 
concerns were noted at the early stages of the project 
that could have been closely linked to social and 
eccmomic conditions. 

C. Technological Constraints and Agricultural Labor 

A number of agronomic constraints, or at least 
potential problems, that were noted at the start of the 
project, had both social and economic implications. 
Most of these were linked to the importance of a 
functional and adequate extension system. This most 
immediate link between farmers and research institu- 
tions, and one of the important components of the 
success of any agricultural project, is the weakest link 
in many underdeveloped countries. These constraints 
could be summarized as follows: 

-- The importance of a control mechanism (i.e., 
management and decision-making) tor the farmer - 
in all cultivation stages--bed preparation, 
seeding dates, date of planting, amounts and 
timing of fertilizer, weed control, etc. These 
various sets of controls implied not only a 
change in the cultural practices of farmers but 
also in their understanding of the need for 
such changes and control. This requires mutual 
exchanges between farmer and extension worker, 
but especially an ability on the part of the 
latter to understand the former. 



The introduction of a package technology for 
the cultivation of new wheat varieties. This 
ideal package concept implied a farming 
operation under optimum resource combinations 
with profit-seeking goals. What the farmers 
were or were n able to do was not considered 9f at the outset., 

Availability of input e ui ment and credit as 
well as favorable pr *r ces pro- are 
probably the greatest limiting factors to date, 
greatly diminishing the incentives of the 
small, if not also the medium, farmer and 
having both social and economic repercussions. 

The importance of adaptation of the new 
varieties to local tastes and quality standards 
had not been considered, though this has 
profound social and consumption implications as 
will be noted later in this discussion. 

The importance of the availability of family 
labor and/or machinery or the ability to 
substitute one for the other was a considera- 
tion of social and economic significance for 
all the farmers and especially the small 
farmers. This constraint was potentially 
significant because the social organization of 
labor and production was beginning to acquire 
different characteristics on the eve of the 
project. This was due to two important legis- 
lative actions: (1) in 1957, polygamy was 
officially forbidden, eventually limiting 
family labor; and (2) by the 19608, labor force 
emigration was an accepted official policy. 

To this should also be added the massive departure 
from Tunisia, by the late 19608, of some 70,000 foreign 
male workers and 20,000 foreign female workers whose 
positions had to be replaced by Tunisian males and, to 
some extent, females. 

The female labor force has increased by 5.5 percent 
annually since 1957, allowing women to enter the 
nonagricultural sector but also creating a growing lack 
of incentive for them to remain as family aids in 
agricultural labor, previously their only possible labor 
opportunity. A rapid increase in educational opportuni- 
ties for females also occurred in the same period. 



Emigrat ion p o l i c y  encouraged a r u r a l  exodus and a n  
i n c r e a s e  i n  t h e  urban popu la t i on .  It  i s  no ted  t h a t  by 
1966, 36 pe rcen t  of a l l  people  l i v i n g  h e  Tunis 
g o v e r n o r a t e  had come from a n o t h e r  region., in 7 7  ~ n t e r -  
n a t i o n a l  emig ra t i on ,  though s t i l l  small, had g r e a t l y  
i n c r e a s e d  between 1962 and 1966, and had reached over  
200,000 persons  by 1972 (more t han  double  t h e  number i n  
1962).  O f  t h e s e ,  55 p e r c e n t  were between t h e  ages  o f  20 
and 29, and 28 p e r c e n t  between t h e  ages  o f  30 and 
3s.81 This  emig ra t i on  o f  young men and a d u l t s  was 
mainly  d i r e c t e d  t o  France ,  Germany, and Libya ,  and i n  
many c a s e s  toward employment i n  t h e  a g r i c u l t u r e  s e c t o r .  
Meanwhile, however, t h e  pe rcen t age  o f  a g r i c u l t u r a l  l a b o r  
i n  T u n i s i a  had d imin ished  by a lmost  1 9  p e r c e n t  between 
1959 and 1966 ( s e e  Tab le  D - 3 3  i n  Appendix D) .  A l l  t h e s e  
f a c t o r s  c r e a t e d  a v e r y  d i s t i n c t  t r e n d  toward a n  o l d e r  
a g r i c u l t u r a l  l a b o r  f o r c e ,  e s p e c i a l l y  among t h e  males. 
I n  1966, t h e  h i g h  r a t i o  o f  male p a r t i c i p a t i o n  i n  t h e  
t o t a l  l a b o r  f o r c e  (83 p e r c e n t )  v e r s u s  female p a r t i c i -  
p a t i o n  i n  t h e  l a b o r  f o r c e  (26.3 p e r c e n t )  confirmed t h e  
h i g h e r  pe rcen t age  o f  t h e  e l d e r l y  i n  t h e  a g r i c u l t u r a l  
l a b o r  f o r c e ,  f o r  w h i l e  employees o f  Government and 
b u s i n e s s e s  have a compulsory r e t i r e m e n t  age ,  t h i s  i s  no t  
t h e  c a s e  f o r  a g r i c u l t u r a l  l a b o r .  Indeed ,  t h e  1966 
census  i n d i c a t e d  t h a t  o n l y  53,000 males ('out o f  a 
p o p u l a t i o n  of 4,533,351) who had reached r e t i r e m e n t  age 
had a c t u a l l y  r e t i r e d ,  o r  t h e  e q u i v a l e n t  o f  4.3 p e r c e n t  
o f  males o f  working age.?/ 

T o t a l  a g r i c u l t u r a l  p roduc t ion  began t o  d e c l i n e  i n  
t h e  m i d - s i x t i e s  because  o f  t h e  d e c l i n e  i n  t h e  a g r i c u l -  
t u r a l  l a b o r  f o r c e ,  t h e  changes i n  t h e  l and  t e n u r e  
system, and t h e  bad wea ther  c o n d i t i o n s .  U n t i l  t hen ,  
T u n i s i a  had been s e l f - s u f f i c i e n t  i n  durum wheat ,  though 
it imported most o f  i t s  b read  wheat.  A s  a r e s u l t ,  by 
t h e  m i d - s i x t i e s ,  i t  had t o  import  bo th .  Th is  had a n  
unden iab l e  impact  on t h e  n u t r i t i o n  and consumption 
p a t t e r n s  i n  t h e  coun t ry ,  f o r  wheat i s  t h e  l e a d i n g  food 
commodity i n  T u n i s i a  and t h e  p r i n c i p a l  s o u r c e  o f  
c a l o r i e s  and p r o t e i n .  Meanwhile, from t h e  s tar t  o f  
independence t a l k s  u n t i l  t h e  e x p r o p r i a t i o n  of  t h e i r  l and  
i n  1964,  t h e  French had been c u l t i v a t i n g  t h e i r  l a n d s  
v e r y  e x t e n  i v e l y ,  e x p l o i t i n g  t h e  l and  as though it were 
a m i n e . d  This  l e d  t o  t h e  r a p i d  e x h a u s t i o n  o f  t h e  
s o i l s  i n  less t h a n  a decade.  

D. Consumption and N u t r i t i o n  

I n  1968, a Comite S e c t o r i e l  de  l a  N u t r i t i o n  e t  d e  Pa 
P l a n i f i c a t i o n  A l i m e n t a i r e  (Sec to r  Committee o f  N u t r i t i o n  



and Food Planning) had es t imated  t h e  n u t r i t i o n a l  l e v e l s  
i n  Tun i s i a  and had p r o j e c t e d  a mild i n c r e a s e  i r i  per  
c a p i t a  demand by 1980 f o r  t o t a l  c e r e a l s  consumption from 
147 kilograms p e r  c a p i t a  p e r  annum i n  8 t o  149.94 
ki lograms p e r  c a p i t a  p e r  annum i n  1 9 8 0 . 1  44 While t h e  
average p e r  c a p i t a  d a i l y  i n t a k e  i n  t h e  mid- s ix t i e s  was 
es t ima ted  t o  be  2,340 c a l o r i e s  ( r u r a l ,  2,250; urban 
2,600), t h e  FA0 estimate f o r  1964 and 1966 was 2,126 
c a l o r i e s  d a i l y  p e r  c a p i t a  in t ake .  I n  any case, t h e  
p ropor t ion  o f  t h e  popula t ion  r ece iv ing  less than  t h e  

I I minimum n u t r i e n t  l e v e l s  w a s  considered alarmingly 
high,"  ranging from 25 t o  61 percent  f o r  t h e  count ry  as 
a whole, and 30 t o  70 p e r c e n t  f o r  t h e  r u r a l  populat ion.  
The s tudy  showed d e f i c i e n c i e s  i n  a l l  l e v e l s  o f  vi tamins 
except  f o r  t h e  B v i tamins .  

It i s  s i g n i f i c a n t  t o  r e a l i z e  t h e  importance o f  t h e  
n u t r i t i o n a l  supply of c e r e a l s  because o f  t h e  la t te r ' s  
predominance i n  t h e  n a t i o n a l  d i e t ,  bo th  urban and 
r u r a l .  I n  1968, c e r e a l s  accounted f o r  56 pe rcen t  of 
t o t a l  c a l o r i c  i n t a k e ,  67 pe rcen t  of p r o t e i n ,  80 percent  
of  v i tamin  B 1 ,  52 pe rcen t  of vi tamin B2, and 30 
pe rcen t  o f  calcium. 

I n  1968, c e r e a l s  a l s o  accounted f o r  16 pe rcen t  o f  
t o t a l  household p e r  c a p i t a  expendi tures  pe annum and 35 
pe rcen t  of pe r  c a p i t a  food e x p e n d i t u r e s d l  whi le  t o t a l  
food expendi tures  were 50.3 percent  o f  t h e  t o t a l  house- 
hold  budget.  Indeed, a World Bank r e p o r t  n o t e s  t h a t  i n  
t h e  pover ty- leve l  households,  pe r  c a p i t a  food expendi- 
t u r e s  pe annum were 61 pe rcen t  o f  t h e  t o t a l  household 15 budget .- 

I f  t h e  p a t t e r n  o f  food expendi tures  was found t o  
vary  geograph ica l ly  (urban, 26.5 percent  and r u r a l ,  32.8 
pe rcen t  of p e r  c a p i t a  t o t a l  annual household expendi- 
t u r e s ) ,  food consumption p a t t e r n s  a l s o  v a r i e d  according 
t o  t h e  urban and r u r a l  s e t t i n g ,  h i g h l i g h t i n g  d i s t i n c -  
t i o n s  i n  food v a r i e t i e s  and n u t r i e n t  p o t e n t i a l s .  I n  t h e  
r u r a l  s e t t i n g ,  food expendi tures  were concent ra ted  on 
c e r e a l s ,  o i l ,  f a t ,  t e a ,  c o f f e e ,  sugar ,  and f r u i t s ;  i n  
t h e  urban a r e a s ,  on meat, vegetables ,  milk,  d a i r y  
products ,  s p i c e s ,  r o o t  c rops ,  beans,  f i s h ,  and eggs. It 
i s  a l s o  i n t e r e s t i n g  t o  n o t e  t h e  d i f f e r e n c e s  i n  consump- 
t i o n  p a t t e r n s  among c e r e a l s ,  e s p e c i a l l y  between bread 
wheat and durum wheat. Table C-1 ,  from t h e  Consumption 
Survey o f  1968, h i g h l i g h t s  t h e  g r e a t  d i f f e r e n c e s  between 
t h e  r u r a l  and urban p a t t e r n s .  The r u r a l  popula t ion  
consumed 68 percent  o f  durum ve r sus  17.9 pe rcen t  of  
bread wheat while  t h e  r e v e r s e  occurred i n  t h e  urban 



centers: 76 percent of bread wheat versus 23 percent of 
durum. This also confirms the great importance of 
durum--the basic ingredient for couscous meals--in the 
national diet, which still persists today. 

Table C-1. Distribution of Cereals 
Consumed Per Capita Per Annum (in Kilograms) 1965-1968 

- - - 

Cereals Big Cities Urban Areas Rural Areas Average 

Durum 30 
Bread Wheat 98 
Barley go 

Other 1 - 
Total 129 

Source: Enquete Nationale sur Ze Budget et la Consom- 
mation des Menages en Tuntsie, 1965 - 68 B 

hinistere du Plan, Tunis, 1968, p .  160. 

Economic factors may not always be the main reason for 
ion, but incomes considerably affect caloric nutH In Tunisia in the mid-sixties, the intakes .- 

following factors added to continuing poor rural 
nutrition and consumption patterns: 

--Climate-limiting variety of produce cultivated; 

--Limited distribution centers for agricultural 
produce ; 

--Inadequate transportation facilities; 

--Inadequate home storage facilities; 

--High rate of migration to urban areas; 

--Need for cash to allow for better nutrition or, at 
least, a varied diet; 

--Subsidization of bread cereals which may have 
increased bread consumption of the poor, but did 
not provide a nutritionally satisfactory 
substitute for main foods; 



--Difficulty of making rapid social change espec- 
ially in consumption habits, such as acquisttion 
of new tastes. 

Very slight differences exist between the 
nutritional levels of the untransformed local and the 
high-yield ng varieties of bread wheat introduced in 

151 Therefore, what is significant is the Tunisia .- 
level of consumer acceptance between the two and the 
nutritional level of the transformed product. These 
factors were not as yet known in Tunisia in 1968. 
Figures D-6 and D-7 in Aqendix D on cereal conaumption d and caloric intake in 19 8 indicate, however, the extent 
of and differences in both factors. They also give us 
an understanding of the relattonship between cereal 
consumption and total caloric intake. It should be kept 
in mind that the cereal consumed was essentially durum 
in the form of couscous and traditional whole wheat 
bread. We can, therefore, note that where caloric 
intake is the highest, durucl consumption is also high. 
(See maps, Figures D-6 and D-7 in Appendix D). 

SOCIAL SETTING DUEUNG THE PROJECT, - 1967-1975 
Early Years of Project and Impact on Farmers 

When the Accelerated Cereals Production Project 
began its first campaign in 196811969, it was faced with 
an unanticipated sociopolitical situation. 

The sudden change to land collectivization in the 
early sixties changed again as suddenly in September 
1969, and did not give the project personnel time to 
assess the meaning of the changes or their impact on 
research and "outreach" efforts. Policy orientations 
turned abruptly from general collectivism to restricted 
collective farms, private initiative and hvestments, 
and productive indwtrial development. The cooperative 
movement proved incapable of dealing with credtt, 
management, technological requirements, distribution 
systems, and most of all, it lacked incentives. 

The "terres domainales" were kept as large State 
farms with the goal of intensive mechanization through 
extensive farming, and relatively few small cooperatives 
(UCP) were maintained, while large amounts of formerly 
private land were reinstated to their former owners. It 
was not difficult for large owners to repurchase and 
reinstate themselves on their lands for they not only 



had t h e  f i n a n c i a l  means and t h e  a v a i l a b l e  l a b o r  bu t  a l s o  
t h e  necessary machinery and c r e d i t  o p p o r t u n i t i e s  t o  
pursue i n t e n s i v e  c e r e a l s  production. The small  farmers 
were unable t o  r e i n s t a t e  themselves under "normal" 
cond i t ions ,  lacking t h e  means t o  repurchase t h e i r  lands 
o r  any s o r t  o f  equipment o r  c r e d i t .  Many had no choice 
b u t  t o  remain i n  t h e  coopera t ives  o r  t o  r e n t  o u t  o r  s e l l  
t h e i r  land p a r c e l s  t o  l a r g e r  owners. 

A t  t h e  s t a r t  o f  i t s  f i r s t  campaign i n  1968/1969, t h e  
p r o j e c t  t h e r e f o r e  found i t s e l f  faced no t  only  with 
n e a r l y  insurmountable i n s t i t u t i o n a l  problems b u t  a l s o  a  
series o f  coopera t ive  systems i n  d i s a r r a y .  Moreover, 
t h e  c l i m a t i c  condi t ions  t h a t  yea r  included a severe 
drought;  s o i l s ,  overused as a r e s u l t  o f  t h e  f a i l u r e  of 
t h e  depar t ing  French colons t o  r e s p e c t  t r a d i t i o n a l  
r o t a t i o n a l  systems, w e r e d e v a s t a t e d  even i n  t h e  r i c h e s t  
a r e a s ;  and r u r a l  exodus and uneroployment were extremel-r 
high.  

The p r o j e c t  never the less  s t a r t e d  wi th  a  h igh  l e v e l  
o f  enthusiasm, wi th  i t s  most important g o a l ,  t h a t  of 
in t roducing  h igh-yie ld ing  v a r i e t i e s  of bread wheats and 
providing o p p o r t u n i t i e s  f o r  h igher  o v e r a l l  c e r e a l s  
product ion.  However, i t  found i t s e l f  confronted wi th  
important  agronomic, i n s t i t u t i o n a l ,  s o c i a l ,  and economic 
c o n s t r a i n t s :  

--Soil  degradat ion beginning with t h e  e a r l y  yea r s  of  
independence; 

- - I r r e g u l a r  r a i n f a l l ,  and t h e  s t a r t  of  t h e  drought 
i n  1968; 

--Lack of  r e sea rch  and c x t ~ n s i o n  personnel (while 
t r a i n i n g  was one o f  t h e  p r o j e c t  g o a l s ,  t h e  
personnel  needed f o r  t h e  e a r l y  years  of t h e  
p r o j e c t  had not  y e t  re turned  from t r a i n i n g ) ;  

--Old age o f  a g r i c u l t u r a l  populat ion because o f  
inc reas ing  r u r a l  exodus; 

- -Parce l l ing  of  a r a b l e  l and ;  

--Lack of means and know-how o f  a  l a r g e  p ropor t ion  
of farmers t o  use "package technology"; 

- - I r r e g u l a r  d i s t r i b u t i o n  of  c r e d i t ;  and 



--Greater consumption by the farmers themselves of 
durum wheat, and therefore greater resistance to 
cultivation of bread wheat. 

The parcelling of arable land was certainly the most 
serious (and still persisting) constraint to agricul- 
tural development. If large farmers, and perhaps also 
the medium farmers, had the necessary acrea e to utilize f machinery to its optimum capacity, they wou d be able to 
amortize their expenditures through higher yields. The 
small farmer, one with up to 30 or 50 hectares, had two 
to four, or even more noncontiguous parcels, which 
increased labor time and use of machinery. This also 
led to increasing tractor use and decreasing production 
efficiency. (It should be noted that 30 to 50 hectares 
of rainfed land are equivalent to 5 hectares of 
irrigated land.) Eighty percent of all private farmers 
had less--and still have less--than 20 hectares of land. 

Policy-makers and project designers had, as an 
initial goal, food self-sufficiency through the intro- 
duction of high-yielding varieties of bread wheat 
together with an essential technological package. 
However, they had not calculated the economic or 
institutional capacity of the country to sustain such a 
program, nor did they consider how the traditional 
farmers, with the subsistence logic of seeking 
continuity and thus reliability of production rather 
than entrepreneurial profitability and its consequent 
risks, would pass from a subsistence form of production 
to the requirements of new technology. Again, it should 
be emphasized that this was a period when it was thought 
that radical agrarian change was the solution to all 
problems of production. In no way was it the intent of 
either the project or the policy-makers to develop 
speculative cereal production. Yet a combined series of 
factors--lack of distribution of agricultural inputs, 
unequal distribution of land, inequitable credit 
systems, difficulty of applying the technological 
package, etc.--very quickly led to that situation from 
the outset. 

The first campaigns of the project, in 1968 to 1972, 
had one overwhelming impact: all farmers, large and 
small, became aware of the existence of high-yielding 
varieties. Even though bread wheat varieties did not 
have as large a success as durum varieties, when 
high-yielding varieties of the latter began to be 
distributed in the early 1970s, their acceptance was 
immediate and widespread. In 1968, 700,000 hectares of 



durum wheat were cultivated versus 133,000 in bread 
wheat. In 1972, 862,000 hectares were cultivated in 
durum versus 260,000 in bread wheat. The latter never 
exceeded the 275,000 hectares planted in 1973 (in 1981 
it was down to 94,300 hectares); durum wheat reached a 
high level in 1976 of 930,000 hectares, and was at 
821,700 hectares in 1981. In 1976/1977, the percentage 
of high-yielding variety in durum cultivation was 26.5 
percent, re ching 36.4 percent in 197911980 (INRAT 69 
variety) . , ~ a  This indicates the extent to which the 
concept of change had its impact on all farmers, and was 
particu1arZy important among the small farmers who 
produced durum for their own consumption. This impact 
is profoundly significant for it should be recalled that 
it even influenced the older generation, those most 
resistant to change: farmers whose average age was over 
50 years. 

A synopsis of the first four campaigns the 
project, based on a survey undertaken in 1974,- 170f will 
give a general understanding of the evolution, problems, 
and successes of the project, as well as the national 
policy changes that took place and which played a role 
in the farmers' overall capacity to adjust to the 
changes. 

The first campaign, 196811969, was essentially 
directed to larne farms (then the State farms and a few 
private owners) -which had adequate means of product ion. 
I11 spite of bad weather, the harvest in bigh-yielding 
varieties of bread wheat was higher than in traditional 
varieties. The project personnel had noted that those 
with low harvests had not followed the instructions 
given, generally because of the low technical under- 
standing of the farmer. It was the first realization of 
how the farmer was functioning, his means and his level 
of awareness of new techniques. It is interesting to 
realize that the technical problems, raised then, 
persist today: lack of weed control, lack of fertilizer 
use, and lack of understanding of the method of seeding. 

The second campaign, 1969/1970 was directed to small 
and medium farmers. Tn spite of the re~ercussions of 
the drought and of the Geversal, between August and 
September 1969, of the land reform policy from 
collective to private ownership, the rzsults of the 
campaign still appeared positive. It was noted, 
however, that those with high yields had large land 
areas, better soils, and greater means, a point also 
raised in a later report by a CIMMYT team on prevailing 
conditions in 1977. 



That particular campaign raised several logistical 
problems which allowed policy-makers to realize the 
extent of the problems and attempt to resolve them. The 
most crucial bottlenecks were, in essence, all due to 
institutional and management constraints: storage, 
input distribution, extension, and credit facilities. 

It was durin hat campaign that farmers were given 
seed on credit.&) It will be recalled that during 
that year the small farmers, in particular, had no means 
of production, having lost membership in the coopera- 
tives, and had no seed to plant their lands. They 
welcomed whatever seeds were made available to them. 

The third campaign, 1970/1971, had the goal of 
increasing the acreage of cultivation of high-yielding 
varieties of bread wheat. This meant that more small 
farmers were contacted. The results of the campaign 
were very negative, for seeds given to the farmers were 
of poor quality, which particularly affected small 
farmers. Yields of high-yielding varieties were half 
those of traditional varieties. Greater socioeconomic 
problems were also highlighted by this campaign, showing 
the gap of possibilities between small and large 
farmers, eventually impacting on overall production and 
on credit repayments: 

--Of the farmers who obtained credit, 2,700 (with a 
total of 700,000 hectares) had the best lands and 
the largest farms. Their credit rose from TD 12 
to TD 20 per hectare, covering 30 to 40 percent of 
their expenditures. 

--The small farmers, those with less than 100 
hectares, had no means of acquiring credit. 
Seeds were obtained from the Cereals Board, but 
these were in the form of a subsidy ratker than 
.credit. 'i'hus, farmers could not cover expenses. 

Though attempts were made during this campaign to 
contact small farmer& and make credit available to them, 
the devastating results of the campaign made any regay- 
ments by small formers impossible. Moreover, it caused 
a dramatic declin in the adoption of new varieties the 

197 as did the redefined credit policy. foPlowfng year,- 

The unfortunate distribution of bad seed was 
probably a determining factor, together with the added 
logistical problems involved, in slowing down the 
project. This occurred despite the now widespread 



awareness o f  t h e  v a r i e t i e s  and t h e  immense e f f o r t a  made 
by a l l  p r o j e c t  pe r sonne l  whose p o p u l a r i t y  and dynamic 
p e r s o n a l i t y  were c r u c i a l  f a c t o r s  t o  b o t h  t h e  i n c e p t i o n  
and growth o f  t h e  p r o j e c t .  It i s  ex t remely  p e r t i n e n t  t o  
p o i n t  o u t  t h a t  by t h e  t h i r d  campaign, a new image o f  t h e  
t e c h n i c i a n s  ' r o l e  e x i s t e d  w i t h  t h e  Tun i s i an  
i n s t i t u t i o n s .  T h e i r  changing p e r c e p t i o n  a l s o  had an  
impor tan t  and i r r e v e r s i b l e  impact  on t h e  f a rmer s '  
a p p r e c i a t i o n  o f  t h e  r o l e  o f  t h e  t e c h n i c i a n  and e x t e n s i o n  
worker. 

It i s  s a i d  t h a t  t h e  dynamism of  t h e  p r o j e c t  had 
c r e a t e d  a s e n s e  o f  compe t i t i on  among t h e  e x t e n s i o n  
workers (most o f  whom had h i g h  s c h o o l - l e v e l  t r a i n i n g  o r  
less) o v e r  who would make t h e  g r e a t e s t  number o f  con- 
t a c t s  and d i s t r i b u t e  t h e  most s eeds .  Th i s ,  however, had 
a coun te rp roduc t ive  impact  on t h e  c e r e a l s  p roduc t ion  
e f f o r t  as a whole, f o r  n e i t h e r  was i n f r a s t r u c u r e  suppor t  
adequa te  t o  make a v a i l a b l e  c r e d i t  and f e r t i l i z e r s  f o r  
small fa rmers ,  no r  were e x t e n s i o n  workers s u f f i c i e n t  i n  
number t o  a d e q u a t e l y  moni to r  and g i v e  adv ice  t o  t h e  
farmers. 

By t h e  f o u r t h  campaign, 1971/1972, a need was 
pe rce ived  t o  r e d e f i n e  t h e  p r o j e c t  g o a l .  Whether because  
o f  a l l  t h e  above f a c t o r s  o r  t h e  new i n t e r n a l  d i r e c t i v e s  
o f  USAID o r  b o t h ,  i s  u l t i m a t e l y  n o t  as impor tan t  as t h e  
r e a l i z a t i o n  o f  t h e  need t o  narrow t h e  o b j e c t i v e  from 
n a t i o n a l  s e l f - s u f f i c i e n c y  i n  cerer-1s p roduc t ion  t o  
i n c l u d e  t r a i n i n g  and i n s t i t u t i o n a l  suppor t  a s p e c t s  as 
be ing  e s s e n t i a l  t o  p roduc t ion  g o a l s .  Th is  change o f  
d i r e c t i o n  a l d o  co inc ided  w i t h  a change i n  p o l i c y  on 
c r e d i t  and on t h e  t e c h n i c a l  a s p e c t s  o f  t h e  p r o j e c t ,  
which had a g e n e r a l  impact  on fa rmers .  

S t r i c t e r  r u l e s  were set f o r  c u l t i v a t o r s  and farm 
c o n d i t i o n s  (beginning w i t h  10 h e c t a r e s ) ,  and e l i g i b i l i t y  
f o r  c r e d i t  ( t hose  w i t h  d e b t s  were r u l e d  o u t  and i n i t i a l  
payments o f  25 p e r c e n t  were r e q u i r e d ) .  This may have 
dec reased  the number o f  f a rmer s ,  b u t  it a l s o  began t h e  
move towards e f f i c i e n c y ,  c o n t r o l ,  and b e t t e r  b a l a n c e  
between fa rmers  and e x t e n s i o n  workers whose number and 
q u a l i f i c a t i o n s  have neve r  been s u f f i c i e n t  t o  meet t h e  
needs o f  fa rmers .  

During t h e s e  f o u r  campaigns, and even l a te r ,  small 
farmers who r ece ived  s e e d s  were n o t  always u s i n g  them 
f o r  c u l t i v a t i o n .  T h e i r  economic s i t u a t i o n  was such  t h a t  
many p r e f e r r e d  t o  u se  them fo r  immediate consumption o r ,  
b e t t e r  s t i l l ,  t o  s e l l  them. A b l a c k  market developed i n  
s eeds  o f  h i g h - y i e l d i n g  v a r i e t y .  



Several conclusions of social significance can be 
derived from these early campaigns: 

-- The production goal, which required a package 
technology, could not be adopted except by a 
minority of farmers who had the means and the 
space to adjust to it. 

-- The extensive use of mechanization increased 
already rampant unemployment and rural exodus 
and created an added burden on the project 
mechanism: lack of spare parts and repair 
facilities. It also added a heavier economic 
burden on all farmers, especially those with 
less than 100 hectares, at a time when bad 
weather, land reform, and credit changes were 
also occurring. 

- - The single goal of encouraging wheat product ion 
did not encourage crop diversification or 
cattle raising among small farmers who needed 
such diversity to maintain economic equilibrium. 

-- The success of high-yielding varieties in the 
early years was due to the fact that they were 
cultivated on the best arable land where the 
big farms still existed. A generalized and 
indiscriminating use of the seeds proved 
unfeasible. 

-- The multitude of changes which took place 
during these early years, particularly the 
combination of land reform and wheat production 
goals, led many farmers to rent out or sell 
their land, often becoming laborers on their 
own land; this also gradually increased the 
ability of large farmers and some meditw 
farmers to extend their acreage. 

-- The technical problems attributed to the 
difficulties of production were real--lack of 
weed control, lack of use of fertilizer, etc. 
But they were due to socioeconomic conditions 
which affected the level of ability to adapt to 
the new technology. 

-- The bread wheats introduced were not adapted to 
the consumption needs of the majority (see 
discussion on impact on consum tion below) 
which led to two situations: [a) increased 



monetization needs of farmers tfs buy wheat 
couscous for consumption at a time when 
unemployment was increasing; and (b) increased 
consumption of French bread at the expense of a 
more complete meal, exacerbating already low 
nutritional levels. 

The most positive impact of the project was 
that it helped to catalyze the acceptance of 
change among all farmers, small and large. 

An irreversible change took place in the type 
of relationships established between extension 
worker and farmer to one that was previously 
unknown in Tunisia. 

The farmers' own incentives had increased but 
institutional support was incapable of meeting 
their needs. 

B. Criteria for Farmers' Acceptance of High-Yielding 
Varieties 

Three important studies were made in 1975, 1979, and 
1980, all dealing with farmers' perceived and actual 
adoption, economically and ically, of the 
high-yielding varieties introdt,"%%f Together, all 
three reports span the years of the project, and at the 
risk of repeating some of the conclusions drawn above, 
it is pertinent here to highlight their own conclusions 
based on the significant factors of attitudes of risk 
and levels of adaptability of the northern Tunisian 
farmers within the project area. 

Thus, these particular studies, all written after 
the effective cox~pletion of the project, explain the 
development of the pat tern of adaptat ion to highyielding 
varieties. It does not appear, however, that they were 
ever brought to the attention of policy-makers even 
though their analysis and conclusions would be of great 
value today in the refinement of policy for cereals 
production, (along with another doctoral thesis) 

All three studies seem to corroborate on another in 
their conclusions, particularly in their delineation of 
the socioeconomic determinants of the farmers' adoption 
of the high-yielding varieties. A profile of the 
characteristics of the farmer most likely to effectively 
use these varieties 

22yd 
their required technology 

include the following:- 



-- The average farmer's age is 50.8 years; 
-- He has an average farming experience of 28.5 

years, with literacy not being a determining 
factor except as it affects the extent to which 
high-yielding varieties of bread wheat are used; 

-- His land averages 67.7 hectares, with at least 
38 hectares being rented for a minimum of three 
years (for those who planted a high proportion 
of bread wheat varieties, the average was over 
100 hectares) ; 

-- His land is in the valley; 
-- He has the means to purchase a tractor and also 

has access to family labor; 

-- He has access to credit and to seeds, in 
particular to high-yielding varieties of bread 
wheat ; 

-- He has easy access to a market, a distribution 
center, and extension workers; and 

-- He has a greater acceptance of bread wheat 
varieties because his own needs for consumption 
and his palatability requirements diminish. 

From this profile, we realize that the constraints 
on the adoption of high-yielding varieties, and in 
particular of bread wheats, are great far the majority 
of farmers. In 1975. 64 percent of farmers in northern 
Tunisia had less than 9.9 hectares (even though 34 
percent of those with less than 2 hectares and 69 
percent hose with less than 10 hectares did use 

O53f The constraints to the adoption of tractors) .- 
high-yielding varieties of bread wheat (not high- 
yielding varieties of durum wheat which began to be 
widely adopted by all size farms in 1973) were 
particularly significant for these farmers, essentially 
as a result of their socioeconomic conditions and the 
lack of understanding of these conditions by policy- 
makers. Indeed, Roe and Nygaard pointed out that since 
their "results suggest that risk aversion is an impor- 
tant factor limiting the area planted to high-yielding 
varieties and causing the underutilization of resources, 
then knowledge of the human, farm and household 
characteristics associated with farmers' ~5l;jtudes 
should be useful to extension agents and others. - 



It was already noted above that an important factor 
in the subsistence farmer's behavior is the belief in 
security rather than speculation. The element of risk 
aversion is characteristic of farmers all over the 
world, and it becomes even more acute when farmers face 
radical changes in cultivation patterns not fully 
understood or proven to them. The element of risk is 
economically calculated by the farmer. His and his 
family's survival depend on it. This attitude is often 
erroneously explained by many as ignorance and a 
reactionary "mentality"~1 on the part of the farmer. 
The three studies mentioned above, based on extensive 
field surveys in the northern region, have proven, on 
the contrary, the farmer's astuteness in adapting to the 
new varieties most beneficial to his needs: the high- 
yielding varieties of durum. The new durum varieties 
were not only closer to the palatability crit:eria of the 
family and tullr'illed consumption needs, but were less 
disruptive to the farmer for they less re?i2fed As a resources and less technical expertise.- 
result, durum production as a proportion of overall 
cereals production is rising steadily (1981: 8 million 
quintals versus 1.6 million quintals of bread wheat). 

A further constraint that was apparent in 1967, at 
the start of the project, has persisted throughout. In 
1976, it was pointed out that "given the mission of 
influencing the demand for the new technology, [the 
wheat project] did not have any control over the supply 
of the essential inputs required by technology. 
Consequently, extension agents could very well sell 
farmers on the new ideas, but they did not have any way 
of ensuring the av i ability or the means necessary to 9 7 put ideas to work."7 

In addition to the 'oottleneck of lack of avail- 
ability or irregular distribution cf needed inputs for 
cultivation, the farmers were alsc, faced with extension 
workers with less farming experience than themselves, 
unable to understand the conditions of the land or to 
adapt their knowledge to these conditions. Moreover, 
the age and length of farming experience of farmers 
indicated that most of those who adopted new varieties 
were not "new" farmers, suggesting a great reluctance on 
the part of the young, with lim ed experience in 

287 Having to rely farming, to enter farming at all a- 
on the older generation for production may well be one 
of the most significant factors in the overall 
agricultural development of Tunisia. 



The extremely complicated mechanism o f  t h e  c r  2BSt system during t h a t  per iod  was a l r e a d y  noted above.- 
Added t o  t h i s  c o n s t r a i n t  was t h e  h i g h l y  unequal d i s t r i -  
bu t ion  o f  c r e d i t  among t h e  farmers.  I n  1972/1973, 27 g c r e d i t  and many, it was pe rcen t  of  f a m e r s  o b t a i  
s a i d ,  d i d  no t  need it.- 1 ,  1980, t h e  s i t u a t i o n  
s t i l l  p e r s i s t e  f o r  it was viewe3 as one o f  t h e  major 

317, a long wi th  t h e  a g r a r i a n  s t r u c t u r e ,  cons t r a in t s , -  
p r i c i n g  p o l i c y ,  and l a c k  o f  knowledge o f  t h e  behavior  o f  
c e r e a l  producers ,  t o  p r i c e s  and g e n e r a l  po l i cy .  Yet t h e  
c r e d i t  p o s s i b i l i t i e s  o f  small farmzrs have been 
f a c i l i t a t e d  s i n c e  t h e  land c e r t i f i c a t i o n  law o f  June 10, 
1974. That l a w  enabled farmers  t o  o b t a i n  a c e r t i f i c a t e  
o f  land possess ion  which allowed them t o  apply f o r  
c r e d i t  without  t h e  p rev ious ly  r equ i red  land t i t l e ,  a 
document which most smal l  and medium farmers d i d  not  
have. However, t h e  c e r t i f i c a t e  o f  possess ion ,  which 
e v e n t u a l l y  allowed t i t l e  t o  t h e  land ,  was 
wi thout  long a d m i n i s t r a t i v e  de lays  .- 9%' Obtained This 
accentua ted  s o c i a l  d i s t i n c t i o n s ,  i nc reased  unemployment, 
and supported profound economic d i f f e r e n c e s  between 
urban and r u r a l  popula t ions ,  t h e  l a t t e r  s t i l l  unable  t o  
o b t a i n  c r e d i t  because o f  t h e  d i f f i c u l t i e s  o f  ob ta in ing  
t h e  c e r t i f i c a t e s  of possess ion .  

C. General S o c i a l  Aspects and A g r i c u l t u r a l  Labor i n  
T u n i s i a ,  1966/19/5 

In  i t s  i n t r o d u c t i o n  t o  "Social  Aspects o f    eve lop- 
ment i n  Tunis ia , "  a World Bank r e p o r t  noted t h e  
fol lowing : 

Overa l l  s o c i a l  progress  as measured by j u s t  about 
every t h i n k a b l e  s o c i a l  i n d i c a t o r  i s  very  good, 
c e r t a i n l y  f u l l y  commensurate wi th  Tun i s i a ' s  p e r  
c a p i t a  income level and o f t e n  much b e t t e r  than  t h a t  
o f  many c o u n t r i e s  wi th  comparable p e r  c a p i t a  income 
levels.... While a b s o l u t e  pover ty  i s  diminishing 
r a p i d l y ,  t h e r e  i s  s t i l l  l i t t l e  cause f o r  
complacency. Rapid o v e r a l l  growth d i d  no t  c r e a t e  
s u f f i c i e n t  o p p o r t u n i t i e s  f o r  everyone. This means 
t h a t  t h e  g r e a t  r e sources  a l l o c a t e d  t o  s o c i a l  ' 

P r W 4 3 9  are n o t  p roper ly  t a r g e t t e d  t o  reach  t h e  
poor .- 
Thus, i n  1975, 17 percent  o f  T u n i s i a ' s  5,588,209 

i n h a b i t a n t s  l i v e d  below t h e  poverty t h r e s h o l d ,  w i th  a 
h i g h e r  percentage i n  urban a r e a s  (20 pe rcen t )  than  i n  
r u r a l  a r e a s  (15 pe rcen t ) .  With a popula t ion  growth of 
2.3 pe rcen t  i n  1975, t h e r e  has  been a d e c l i n e  o f  6 



percent in absolute poverty since 1966 (23 percent) and 
an overall decline of those at the Dovertv threshold of 
17 percent during that riod (37 pekent In 1975 versus 
54 percent in 1966) .# It should be pointed out. 
however, that though there is a higher percentage o£ 
absolute poor living in urban areas in relation to the 
urban population, it appears that 77 percent of the 
overall number living in absolute poverty were in the 
rural areas, 80 percent of these had familie~ of 6 
dependents (versus the national average of 5.5), and an 
average income of TD 29 per annum per person. For them 
to reach the poverty level of TD 50 per year, they would 
have had to increase their annual consumption by 10 
percenc b 1980 versus P national average of 6.6 
percent .d The following categories and percentages 
exPre?jg/ the levels of absolute poverty in rural 
a r e a s  and reflect the situation which existed in 
northern Tunisia: 

Small farme1:~.......~...............24.3 percent 
Agricultural laborers and 
construction workers..... .......-.. 40 percent 

Small artisans......................14.7 percent 
Inactive............................lO.S percent 

The urban population growth has been extremely high 
since 31;JP6: 4.3 percent versus 0-9 percent in rural 
a r e a s ,  with the average age of migrant males moving 
to ci\$'~, particularly to Tunis, between 20 and 30 
years .- 

Although the overall population growth diminished 
from 2.5 to 2.32 percent, 47.3 peTcent of the population 
is between 0 and 14 years old, versus 52.7 percent who 
are between 15 and 64 years old. However, the popula- 
tion bracket of 0-19 years old made up more than half 
the p,>pulation in 1975 (2,989,370 from a total popula- 
tion of 5,577,250),39/ which was above the level in 
1966 (45.3 percent). This increased the burden of rural 
families who were faced with a growing population, 
decreases in agricultural labor, and increased rural 
exodus. 

Important quantitative results appear in the 
educational sector. Adult literacy was 32.1 percent in 
1966; it was 65 percent in Tunis compared to less than 
25 percent in the poorest rural governorates 

467 t:E north, such as Beja, Jendouba, and Kasserine .- 
is interesting to note, however, that enrollment in 
primary schools (ages 6-14) had declined between 1966 



and 1978: 72 perce t bn 1966; 66 percent in 1975; 68 
percent in 1978 .!d Quantitatively, and in relation 
to other countries at similar income levels, the 
national schooling level of 84 percent appears impor- 
tant. However, enrollment is closely correlated to the 
degree of urbanfzation, with 90 percent enrollment 

42fn urban centers versus 70 percent in rural areas.- 
Moreover, equity distribution in the educs'.. .onal sector 
for 1970 indicates a greater bias toward tnose of higher 
socioeconomic means pursuing higher educat on: 18 times 

t3/ more than those in lower economic brackets.- 

This short synopsis of the evolution of poverty 
levels, urban growth, overall population, and education 
is presented for the relevance of its impact on rutal 
life and needs. It is apparent from the education 
statistics that the opportunity cost of sending children 
to school is high for the rural population; thus the 
rural primary school population is characterized by low 
enrollment ratios (in spite of availability of space), 
high dropout rates, and a high degree of seasonal 
absence because the school year does not correspond to 
the agricultural year. Yet the educational system, not 
directed to rural and national needs, has been a factor 
in rural exodus, for education, as elsewhere in the 
developing world, is directed to urban values and 
conditions. 

All these indicators have not diminished the high 
rate of general unemployment (15.7 percent) or the rural 
exodus, and as noted by the IBRD report, "Tunisia 

114t7 faced with a disquieting unemployment problem, - 
which affects half of the young people looking for jobs 
for the first time. Although the unemployment rate 
appears to have remained stable since 1959 (when it was 
also 15 percent), if underemployment in agriculture and 
services are taken into consideration 

'45f 
he effective 

rate of unemployment would be 30 percent.- 

Emigration tends to alleviate the problem of 
unemployment, especially when it is officially 
directed. Between 1966 and 1975, an e~timate$~/155,000 
workers left for Germany, France, and Libya,- at7yt 17,222 each year during this nine-year period.- 
This is about 4,622 more workers than in 1966, with the 
peak year being 1973, with 18,947 workers emigrating. 
Since 1975, however, emigration to Europe has 
drastically declined because of that continent's high 
inflation and unemployment problems. Libya remained the 
only outlet of any significance. In 1977, there were 



27,31 Tunisian workers in Libya versus 494 in 
1976.81 In 1979, there was no net emigration from 
Tunisia. This fluctuation of emigration has had a great 
impact on unemployment patterns in Tunisia, in particu- 
lar on agricultural labor. If many emigrants have 
returned, they have not returned to their rural areas. 

The problem of agricultural labor and land 
distribution remains extremely critical in Tunisia. 
Agricultural employment declined from 54.3 percent of 
the labor force in 1966 to 38.0 percent in 1975, of 
which 13.6 percent were females active in agriculture, 
or 69,000 females versus a total of 8,000 in 1966; that 
is, 8.6 times more females became active in agriculture 
in one decade. A socfoprofes tPpal profile of the 
population active in agriculture is a reflection of 
the differences existing between large farmers (mainly 
employers) and small farmers and of the importance of 
family help, composed mainly of women and children. 
This data refLected also on the situation in Northern 
Tunisia, the project area: 

Employers 
Independent 
Salaried permanent 
one employer 

Salaried nonpermanent 
several employers 

Salaried nonpermanent 
Family help 

Total 
Less those in forestry 
Total in agriculture 

*(69,OOO females) 

Since 1970, the number of small farmers and their 
share in total holdings has declined, while large 
farmers of more than 100 hectares have 'been on the 
increase, especially the largest ones (greater than 500 
hectares). This change tends to encourage modern, 
capital-intensive production on large farms. In 
addition, the impact of price subsidies on inputs and of 
price policy in the absence of offsetting tax policy has 



further distorted income distribution and agricultural 
employment, because of the greater productivity and 
market orientation of large farms. T h i ~  has led to 
further pressure on land acquisition and mechanization 
to the detriment of the relative position of small- 
holders and landless rural labor. The finding of the 
consumption surveys that population distribution wan 
rapidly deteriorating and that rural incomes are 
significantly lower than urban ones is thus fully 
corroborated by the agricultural survey.~l 

Table C-2 on the distribution of land and farmers ' by 
size of farm,=/ based on the national survey of 1975, 
is particularly reflective of the northern regiona, the 
cereals production regions. The figures indicating 
diminution, between 1962 and 1976, of area owned by 
small farmers, and increases in areas owned by large 
farmers, especially those of 500 hectares or more, are 
telling and speak for themselves. One can only note 
that the situation has not changed greatly during that 
period. Indeed the large owners have increased by only 
0.3 perce'lt while their proportion of total acreage has 
increased by 10.5 percent. 

Table C-2. Distribution of Land and Farmers 
by Size of Farm, 1962 and 1976 

(in percentages) 

1962 1976 
Size Proport ion Proport ion Proportion prop- 
of Farm of of Total of of Total 
Ihectares) Farmers Area Farmers Area 

0-4.9 
5-9.9 
10-19.9 
20-49.9 
50-99 9 
100-199 . 9 
200-499 9 
500 or more 

Source: IBRD, Tunisia, Social Aspects of Development, 
1980, p.56. 



D. Consumption and Nutrition in 1975 

Income distribution in 1975 expressed a widening gap 
between poor and rich in Tunisia after 1966 and was 
reflected in the level of food expenditures by each 
group and in the wide differences between urban and 
rural development. Table C-3 highlights the fact that 
while 5 percent of the top income brackets have 22 
percent of all income, the lowest 20 percent of income 
brackets have 5 percent of all income. That is, the top 
5 percent in 1975 had five times more than the poorest 
20 percent, compared to 2.4 times more in 1966, keeping 
in mind that 49.83 percent of the population was urban 
(versus 39.9 percent in 1966) and 50. U p~~~ntur-~~ rural (versus 60.1 percent in 1966) .5 
and rural were almost equal in size in 1975. 

I. 

Table C-3, Distribution by Income Group, 
1966 and 1975 

(in percentages) 

Lowest Lowest Middle TOP TOP 
Year 20% 40% 40% 20% 5% 

Source: IBRD, Tunisia, Social Aspects of Development, 
1980, p* 53. 

The 1975 Consumption Survey showed that 32 percent 
of rural inhabitants, 19 percent of urban inhabitants of 
small cities, and 4 percent of the population of large 
cities fall within the two lowest income classes, under 
TD 60 per annum..%? This data, differently presented, 
indicate the fcllowing: 

-- 49 percent of the population earned less than 
TD 100; 

-- 47 percent of the population earned between TD 
100 and TD 400; and 

-- 5 percent of the population earned more than TD 
400. 



This also means that the first group accounts for 20 
percent, the second group for 58 percent, and t e third 
group for 22 percent of total expenditures.& The 
close relationship in total expend!.tures between the 
lowest and highest YUPS should be noted (20 and 22 
percent, respectively 

The national average total family budget per person 
per annum amounted to TD 147, of which 41.7 percent w s 

559 for food expenditures and 28 percent for lodging.- 
Within total food expenditures, the national average per 
person per annum was 21.4 percent for cereals, 2.7 
percent for pulses, 6 percent for vegetables, and 18.2 
percent for meats.- $ 1  Cereals, therefore, remained 
the highest part of food expenditures, while diminishing 
as an overall share of expenditures since 1966 (35 
percent of food expenditures). 

The pattern of food expenditures in the total 
household budget varies according to the geographic 
environment. Table C-4 indicates that the share of food 
expenditures was higher in rural areas than in urban 
areas. 

Table C-4 Structure of Food and Nonfood 
Expenditures According to Milieu, 1975 

(in percentages) 

Large Small Urban Rural 
Expenditures cities Areas Areas 

Food Expenditures 37% 41% 48% 
Nonfood Expenditures 63% 59% 52% 

Source: Enquete Nationale sur le Budpet et la Consom- 
mation des Menages en Tunisie, 1975, Tunis, 
P* 228.  

Cereals as a percentage of food expenditures were 
also higher in rural areas than in the other two 
categories: 17.6 percent in large cities, 21.7 perce t 

577 in urban areas, and 24.4 percent in rural areas .- 
This was in spite of the fact that 32.2 percent of 
cereal expenditures from households budgets were for 
family grown cereals, and w re thus pwt of the cereals 

5% 1 grown for home consumption.- 



Cereal consumption has increased from an average of 
145 kilograms per annum per person in 1968 to 181.29 
kilograms in 1975, with 203.57 kilograms in rural areas 
versus 149.76 kilograms and 163.66 kilo rams in large 
cities and urban areas, respectively.- &/ A similar 
distinction exists when comparing durum consumption (for 
couscous, noodle products, and traditional bread) with 
bread wheat con~umption (for French bread) according to 
region (see Table C-5 below). 

As in 1968, the exact reversal between rurel areas 
and large cities of type of cereal consumption also 
occurred in 1975 . It is informative to break down each 
cereal type by its transformed products. In durum wheat 
in 1975, the consumption of semolina and spaghetti 
products (98.4 kilograms) were more than double the 
consumption of couscous (44.90 kilograms) in rural 
areas, while French bread made up two-thirds (20.37 
kilograms) of the bread wheat consumption (34.39 
kilograms). 

Table C-5 Cereal Consumption Per Capita Per Annum, 1975 
(in kilograms) 

Total Consumption 
Large Small Urban Rural 

Product Cities Areas Areas Average 

Durum 
Borghon 0.20 0.31 0.16 0.24 
Semolina 7.48 23.83 83.71 51.03 
Couscous 13.81 27.33 44.90 33.46 
Noodles 14.89 20.20 14.76 16.36 
Other 3.41 5.73 8.67 6.73 

Total 39 79 77.40 152.20 107.82 

Bread Wheat 
Flour 2.06 6.92 14.02 8.91 
French 
Bread 99.40 

Total 101.46 80 59 34 . 39 61.27 

Source: Fron Table 501, Consumption Survey, Ministere du 
Plan, GOT, 1975, p. 364. (See footnotes 12 and 
55 .) 



Such details did not appear in the 1968 Consumption 
Survey, yet its categories of French bread, noodle (or 
spaghetti) products, and other cereal products 
(couscous) give us enough of an indication of the great 
changeu that had occurred by 1975 (see Table C-6). It 
can be noted that in 1975 French bread consumption had 
doubled in large cities (urban area catgegory) and more 
than tripled in small urban and rural areas (rural 
category). Couscous, included in all durum products in 
1968, had decreased in all areas in 1975, while noodle 
products had decreased in urban areas by almost half but 
had more than doubled in rural areas. 

Table C-6 Cereal Consumption Per Capita 
Per Annum, 1968 and 1975 

(in kilograms) 

Large Cities Rural Areas Average 
Product - 1968 - 19/5 1968 - 1975 

Noodles, etc. 24 14.89 13 34.99 15 24.94 
Other Durum 
Cereals 
(couscous) 47 24.70 125 87.16 105 55.93 

French Bread 58 99-40 16 93.97 27 96.68 

Source: based on Table 2-2, Consumption Survey, 1968, 
p. 157; and Table 501, Consumption Survey, 
1975, 364. (See footnotes 12 and 55.) 

If the overall nutritional indicators in Tunisia 
have improved since 1966 (see Table C-7) the 
deficiencies are still high and are particularly in 
evidence in rural areas. Moreover, while cereals 
consumption had increased, it should be recalled that 
the increase, as shown in Tables C-5 and C-6, is 
particularly high in the traneformed and refined 
products, ~hile consumption of the more nutritionally 
complete couscous and traditional whole wheat bread has 
decreased. An important phenomenon related to this 
change is the high ratio of women in the labor force, in 
particular the increasing role of women in agricultural 
labor, where they are filling the gap left by the exodus 



of males to cities and overseas. Women now have less 
time to prepare the time-consuming couscous -nd 
traditional bread. 

Table C- / . Nutritional Indicators Percentage 
of Population Below Minimum 
Caloric Intake, 1966 and 1975 

Area - 1966 - 1975 - 
Urban 
Rural 

Total 

Source: IBRD, Tunisia, Social Aspects of Development, 
1980, n. (See footnote 1.) 

Research at the National Institute of Nutrition has 
shown that malnutrition is high and particularly affects 
infants. It also has indicated that differences in 
earning capacities of income groups is an im ortant 

681 factor in the ability to acquire a balanced diet.- 

Unfortunately, no detailed data exist for 19'75 that 
could be used to create cereals consumption and caloric 
intake maps similar to those drafted for 1968 by the 
Institute of Nutrition in Tunis (see maps in Appendix D, 
Figures D-6 and D-7). The  ons sump ti on survey of 1975 
does present, however, the caloric intakes according to 
the three major categories : large cities, smail urban 
centers, and rural areas. 

It is noted that an increase in caloric intake occurred 
in rural areas, while the caloric intake decreased in 
urban areas (see Table C-8). 

Table C-8 does not reflect the discrepancies which 
existed according to income and regional dif f eren- 
tiations. Table D-34 in Appendix D shows the daily 
caloric intake according to income levels and regions. 



Qble C-8. Average Caloric Intake 
Per Person Per Day, 1975 

Large Small 
Cities Urban Areas Rural Areas Average 

Calories 2416 2432 2652 2543 

Caloric 
Percentage 
of Cereals 
Consumed 47% 53.9% 52.7% 57% 

Caloric 
Percentage 
of Meats 
Consumed 11% 6.7% 5.7% 7.8% 

Source: Based on Consum tion Survey, 1975, p. 375. 
(See footnote & -  ) 

The importance of maintaining palatability in diets, 
as expressed by farmers' cultivation of durum wh a 

El5 because palatability is an important criterion,- 
cannot hide the poor nutritional situation that prevails 
in rural areas and among low-income groups in urban 
centers. It mag not be possible to generalize that the 
increase in type of cereal consumption--from couscous to 
French bread--may have been a causal factor. It could 
be assumed, however, that it is one of t,~e reasons, or 
variables, limiting better nutrition and more balanced 
food consumption in Tunisia. 

IV. SOCIAL SETTING AFTER THE PROJECT, 1975-1982 

In 1980, a World Bank report pointed out that the 
basic social issue in Tunisia is still the need for 
better use of its available resources.. It adds that 
"available informat ion clearly shows that differences 
between groups are much higher than differences within 
groups" and that contradictions exist between policy 
measures, as in the case of employment creation and 
rice subsidies. It concludes by saying that 
'employment creation and an efficient price system may 



well be t key to solving the remaining social problems 
It&/ as well. - 

A. General Assessment: Constraints on Farmers and Land 
Tenure Situation 

One of the major constraints on farmers in Tunisia 
is rainfall variability. It is the first source of risk 
and uncertainty. It makes bread wheat cultivation, 
which is especially susceptible to rainfall 
irrregularity, a particularly risky enterprise for small 
and large farmers alike, though the latter have the 
resources, the land, and the capital to allow them to 
take the risk. Yet other major constraints exist and 
were already of enough concern to the Government of 
Tunisia in 1977 for it to request strategy recommenda- 
tions from a CIMMYT team for improving efficiency in 
wheat product ion .63/ 

Highlights of this report are particularly pertinent 
to cereal production conditions and reflect on the 
situation which still exists today. 

-- The question concerning adaptability of 
technology was raised at the outset of the 
report, that is, whether appropriate 
technologies were available for each of the 
important ituations under which wheat is 

6 4 8  produced.,. 

-- Few farmers interviewed agreed with the 
officially recommended levels of inputs for 
optimum yields made by extension workers, 
seeing them not as being in their best interest 
but rather as increasi;g their risk too much 
for the amount of expected additional prgduc- 

651 This implies that the farmers' tion .- 
calculations were based on what could be the 
nost stabilizing and most financially feasible 
ways to meet their production needs on the 
basis of their knowledge of their - own optirmm 
conditions. 

-- "Leading farmers," those whose high yields are 
used by agricultural officials as the model for 

w - 
goals{ "undoubtedly have better than averaB 

1661 land. - 



-- To the question of why there is a ield a in 
Tunisia, the team indicated t h w o u g h  
little research data are available on regional 
differences, barley production should be 
considered when high-yielding varieties prove 

671 The important inference to inefficient .- 
make from this recommendation and the previous 
comment is that high-yielding varieties do not 
apply to all soils nor to all farmers. Thus 
gaps are not necessarily due to the farmers' 
resistance or lack of know-how (which may 
nevertheless be a factor) but to varying 
agronomic and climatic conditions. 

-- A difference of assessment appeared between 
Tunisian senior officials and the team members 
about the constraints to the use of recommended 
in uts. The former felt that uncertainties in 
*tenure, lack of access to information and 
credit, and the need to reach the small farmers 
were the essence of the problem. The latter 
believed that all farmers were aware of the 
value of inputs and that the problem resided in 
the management of input distribution and 
cumbersome credit rocedures, as well as 
pricing policie~.& Our own observations 
and contacts, five years after the assessment 
of the CIMMYT team, tends to support the latter 
assessment. Land tenure may ' indeed be a 
constraint to efficient production because of 
the extensive parcelling of the land, but 
infrastructure, management, and coordination of 
services are greater elements of distress to 
the farmer.,@/ 

-- One of the most important problems raised by 
the team concerns the type of institutional 
relationship that should be established with 
the farmer: "programs should focus on problems 
and opportunities confronting the farmerso-the 
farmers must be seen as the primary client- 
They further add, concerning work on varieties 
and agronomy, "both areas could be made more 
effective t ~ ~ ~ y ~ ~  there stronger feedback from 
farmers. - 

Though the report is essentially an agronomic 
state-of-the-art of the cereals production program, the 
five points raised above (appropriate technology, 
optimum levels of yields, yield gaps, management, and 



institutional relationship with farmers) have funda- 
mental socfological implications, for in each instance 
the farmer's conditions, knowledge, awareness, and 
capabilities are taken into consideration for a more 
feasible production system. Failure to do this has 
created a bottleneck in that system, hindering small- 
and medium-size farmers from adapting rationally to a 
complicated and expensive process of change while 
enabling large farmers to adopt the systei without 
difficulty. 

Further constraints that directly affect the farmer 
should be added to the above. They are, however, part 
of the overall development process to which national 
solutions must be found. 

The agrarian structure does not allow the 
majority of karmers to adjust to the needs of 
cereals production. The small minority of 
large farmers (several of whom have over 1,000 
hectares of the best lands, the plains) can use 
the technological package to its optimum 
advantage. 

The above constraint has led many small farmers 
to rent out their land, thus allowing access to 
their land by larger farmers. On the other 
hand, this eliminates the problems of 
parcelling of the land and allows more 

Rural exodus has literally emptied the rural 
areas of their potentially active youth and 
young adults. The average-age of farmers was 
50.8 years in 1975, and was even hi h r in A f  1982, when it was close to 55 years old.- 

Limitations presently set on international 
migration by foreign countries will not 
encourage youth to return to agriculture. 
Indeed, many of the returnees remain unemployed 
in small and large cities. They have little 
incentive to enter the agricultural sector, 
where salaries are below the official minimum 
for an acceptable level of livelihood, and 
there is little hope of expanding their land, 
if they have any. Not only is land almost 



unavailable for purchasing but the price of 
land has risen 

s72/ 
that it has become 

inaccessible to most.- 

The lack of labor has encouraged an impressive 
majority of all size farmers to use tractors today, 
particularly at the crucial periods of harvesting and 
seed-bed preparation. Indeed, even a farmer owning only 
9 hectares rents a tractor. This amounts to a 2otal of 
about 30 hours f tractor rental for a total cost  of TD 
120 or 150.73 7 The farmers have two sources for 
tractor rentals: a service cooperative or private, 
owners. Great dissatisfaction exists with service 
cooperatives in all areas visited because farmers feel 
that they cannot rely on them and tractors usually are 
not delivered on time. These cooperatives have great 
problems with repairs and spare parts and do not seem to 
be able to meet all the requests before them. On the 
other hand, the private owners of tractors are said to 
be always reliable. The personal relationships 
developed between owner and renter make contact more 
satisfactory and more direct. Yet tractors are not 
always available, for a private owner does not 
necessarily have the time to cover his needs (if he 
operafe9 his own farm) as well as those of neigh- 
b o r s .  Thus, for 1980, 40 percent of farms of 0-10 
hectares used tractors, while 73.3 percent of farms of 
20-100 hectares and 100 percent of farms over 100 
hectares used tractors,75/ with those j.n the latter 
category fully owning their tractors. 

The situation of agricultural labor today is 
critical and is often the determining factor for the 
farmers in making the choice of crops to cultivate. 
Crops which require the least monitoring and time are 
natural first choices. 

In an initial draft analysis by the Division of 
Statistics at the Ministry of Agriculture it was noted 
that out of 355,000 farmers surveyed, 128,000 (or about 
45 percent) spent less than half an agricultural year on 
a farm, and 141,000 have another activity that allows 60 
percent of them to spend 36.6 percent of the farmers 
work full time on a farm (this percenta includes 

7%9 family help, that is women) (see Table C-9) .- 



Table C-9. Structure of Agricultural Labor 
in Northern Tunisia, 1980 

(in 1,000's) 

Permanent 
Act ive Temporary Permanen Temgorar 

31 1 Saleried- ~aborersll Famil Aid Salaried- 
Male Female M& Male Female - - - Male Female 

11 Includes owners and permanent family members active 
xull-time. 
21 Average work days per year for NE: males : 280; 
xemales: 275; and for NW: male: 247; females: 307. 
31 Average work days per year for NE: males: 17; females: 
rl; and for NW: males: 17; females: 13. 
41 Total population of NE: 2,131,000. 
31 - Total population of NW: 1,068,000. 

Source: Ministry of A iculture, Division of Statistics, 
Tunis, l981.7qf 

Between 1976 and 1980, aalaried agricultural labor 
diminished by 41 percent. The reason for such a decrease 
is not clear from the statistical analysis. However, in 
the opinion of one farmer in the Beja region, one 
explanation is that the young hate agriculture and only 1 
percent stay in it because they are forced to, and, he 
added, they know nothing about farming. Thus, of the 30 
or so small farmers interviewed on our field trips; only 
one was less than 30 years old, while all the others were 
over 50 years old. This young farmer was forced into 
farming, and had to quit school to take care of his small 
9-hectare farm after his father's death. He knew of no 
other farmer in his region in his age bracket. Such 
situations cannot help but exacerbate the ownership 
structure in Tunisia. Table C-10 on land ownership in 
Tunisia in 1977 reflects this, and though, it refers to 
overall ownership in Tunisia, it applies to the northern 
regions as well. Table C-11 on the land ownership 
structure in northern Tunisia in 1977 highlights this 
fact and allows a comparison with the overall ownership 
structure in Tunisia. 



Table C-10. Land Ownership Structure in Tunisia, 1977 

Size oh Farm Percentage Percentage Average Size 
in Hectares of Farmers of Land Per Farmer 

Source: Based on data provided by the Food and 
Agriculture Division, u~AID/Tunis, 1977. 

Table C-11. Land Ownership Structure in Northern 
Tunisia, 1977 

Size of Farm Number of Percentage Hectares Percentage 
in Hectares Farmers 

0-10 63.930 66 248.300 13 
10-50 28.000 28 611.200 32 

over 50 5.370 - 6 1,050.500 - 55 

Total 97.300 100 1,910. 000 100 

Source: CNEAI Project de Credit Agricole, Ministere 
de 1 Agriculture, Tunis, 1977, Annex 11, p. 1. 

On the basis of the data gathered, the interviews 
with senior officials, and field trips undertaken in the 
region, it can be concluded that the cereals production 
program of Tunisia has added greatly to the already 
unbalanced land ownership structure and to the labor 
exodus from rural areas. The very essence of the need 
for greater production using intensive mechanization has 
favored the large farms and has created a contra- 
diction between attempts to reach equitable income 
distribution and a technologically oriented production 
system that has not managed to adjust to the capabili- 
ties of the majority. Added to this, the lack of 
coordination, shortage and late distribution of inputs, 
and shortage (in quantity and qualifications) of 
extension personnel reflect the inability of the 
infrastructure to adjust to the nation's proauctim 



goals. Moreover, as will be seen below, consumption 
patterns have not greatly improved as a result of 
cereals production. 

B. - Consumption in 1980 

All farmers, small and large, keep part of their 
durum cereal crop for their own consumption. All have a 
preference for the traditional variety called Mahmoudi 
over the new high-yielding varieties, and a good portion 
of small farmers still plant Mahmoudi, essentially for 
home use. However, most farmers quite dramatically 
adopted the high-yielding varieties, not only because of 
their high yields, but also because of their speculative 
possibilities. The most popular variety of high- 
yielding durum is one crossed with the traditional 
Mahmoudi variety. The variable factor of palatibility 
discussed above is still an important criterion for the 
small farmer. 

It is not possible to determine the changes in con- 
sumption patterns between 1975 and 1980, for no data 
were available to us, even though a consumption survey 
was undertaken in 1980. In 1971, the minimum agricul- 
tural wage (SMAG) was TD 0.634 a day; today, in 1982, it 
ie TD 2.400 per day or TD 65 per month. The most sub- 
stantial increase occurred however, in 1981, when social 
security benefits were given to agricultural workers for 
the first time. Data in Table C-12 from the Institute 
of Nutrition in April 1982 show great differences in 
caloric ntake based on differences in 1980 income 
levels .B 7 

Table C-12. Relationship Between Income Levels and 
Daily Caloric Intake Per Person, 1980 

Less than TD 70 
TD 100 
TD 130 
TD 200 
TD 300 
TD 300-500 
Over TD 500 

Average 2,347.38 

Source: National Institute of Nutrition, Interview, 
April 11, 1982. 



An unpublished d r a f t  on t h e  i d e n t i f i c a t i o n  o f  
households wi th  consumption d e f i c i e n c i e s  based on t h e  
1980 Consumption Survey i n d i c a t e s  t h a t  food expenditures  
i n  urban a r e a s  are twice  as much as i n  r u r a l  a r e a s ,  an  

791 apparent  change from 1975 data.- 

There i s  p r e s e n t l y  no way f o r  us t o  determine t h e  
pover ty  threshold  l e v e l  o r  t h e  a c t u a l  amount o f  c e r e a l  
consumption, y e t  w e  could i n f e r  from t h a t  d r a f t  a n a l y s i s  
t h a t  t h e  poverty th resho ld  has no t  changed g r e a t l y  s i n c e  
1975 (Table D-34), f o r  it cor robora tes  Table C-12 by 
no t ing  t h a t  50 pe rcen t  o f  households a t  t h e  TD 50 (per 
yea r )  income l e v e l  have a  57.5 percent  c a l o r i c  
de f i c i ency ,  14  pe rcen t  of  households a t  t h e  TD 50 t o  TD 
60 income l e v e l  have 39.6 percent  c a l o r i c  d e f i c i e n c i e s ,  
and 9 percent  o f  households a t  t h e  TD 60 t o  TD 70 i n  18'9' l e v e l  have 32.4 percent  c a l o r i c  def ic iencies . -  
Indeed, i t  was a l r e a d y  noted i n  an  e a r l i e r  World Bank 
r e p o r t  t h a t  one o u t  o f  e e r y  s i x  Tunisians l i v e d  i n  

8 1 7  a b s o l u t e  poverty i n  1980.- 

It i s  t h e  b e l i e f  of  r e sea rcher s  a t  t h e  Nat ional  
I n s t i t u t e  of  N u t r i t i o n  t h a t  t h e  ever- increas ing  
consumption o f  French bread a t  t h e  expense of  couscous 
and t r a d i t i o n a l  bread h a s  been a  c o n t r i b u t i n g  f a c t o r  t o  
t h e  d e f i c i e n t  n u t r i t i o n a l  l e v e l s  and c a l o r i c  in take .  
The ever-increasing t ime spent  by women i n  t h e  f i e l d s  
has  a l s o  been a  f a c t o r  i n  t h i s  change. Moreover, no 
more n u t r i t i o u s  foods have been adopted t o  f i l l  t h e  
growing n u t r i t i o n a l  gap, f o r  consumption of  meat o r  milk 
products  has  not  inc reased  i n  r u r a l  d i e t s .  

A t  t h e  eve o f  independence i n  1956, Tun i s i a ' s  
nor thern  farmers were divided i n t o  t h r e e  d i s t i r i c t  
groups: (1) a small minor i ty  of French colons who had a  
ma jo r i ty  o f  t h e  best a r a b l e  land ,  (2) an even smal ler  
minor i ty  of  Tunisian l a r g e  farmers who had a . small  
percentage of good a r a b l e  land,  and (3) a  l a r g e  major i ty  
o f  Tunisian small  farmers who were pushed t o  t h e  
l e f t o v e r ,  l e s s  a r a b l e  h i l l s i d e  lands .  By t h e  t i m e  t h e  
French were expel led  from t h e i r  farms, they  had worked 
t h e  land t o  i t s  optimum capacitv- lsing it a s  i f  it were 
a mine, a s  a  French economist l a - e r  wrote. 



After independence and until August 1969, an attempt 
at land reform for the purpose of better utilizing the 
land for production was undertaken in Tunisia. Almost 
all private land was cooperatized into small- and 
medium-size productive cooperatives and State farms. 
This experience proved extremely negative because of the 
lack of institutional support existing in the country, 
lack of management and technological know-how, and 
especially lack of incentives and great resistance on 
the part of small and big landowners alike. Quite 
abruptly, in September 1969, the cooperative movement 
was reversed to private ownership and 66 percent of 
members abandoned the cooperatives. This led to the 
chaotic situation in which small farmers, devoid of the 
means necessary to reinstate themselves on their land, 
were forced to rent or sell out their land, while large 
private owners were thus able not only to expand their 
farm surfaces but also to adjust to more modern farming 
technologies, because of their personal means, previous 
farming investments, ability to acquire credit, and 
employment opportunity offered by them for available 
labor. 

It is at this point of social and economic disarray 
that the Wneat Development Program started its first 
campaign. It found itself faced with an agrarian 
structure it had not envisioned and constraints to its 
own development on all levels. This, however, did not 
keep the project from starting off with a high level of 
enthusiasm, from the foreign expert to the national 
extension worker. In retrospect, one realizes that the 
initial goal of the project, which had accepted the 
national development goal of food self-sufficiency, had 
been centered only on the technical aspects of produc- 
tion. The social and economic capabilities of the 
majority to absorb all the requirements of the techno- 
logical package, which was part and parcel of the 
project, were not taken into consideration. This has 
had a long-term impact on the adoption of bread wheat 
varieties in the northern region. 

The first three years of the project were crucial to 
the very working and redefinition of its goals (from 
production increases to institutional and training 
goals), and to the understanding of the environment it 
was desling with, not only climatic and agronomic, but 
socioeconomic as well. Several conclusions of social 
significance were to emanate from these early campaigns: 



1. The production goal which required a packaged 
technology was not adapted to the capabilities 
of the majority of farmers, and allowed the 
minority of larger farmers to expand their 
farms. 

2. The extensive use of mechanization increased an 
already vast rural exodus and emphasized the 
weakness of distribution centers in meeting 
repair needs and providing spare parts 
necessary for intensive mechanization. 

3. The program focused on wheat production to the 
exclusion of crop diversification and cattle 
raising which were necessary for economic and 
consumption reasons for most farmers; since 
1974, there has been a gradual change in this 
factor, which has been even more adopted since 
1980. 

4. The initial success of high-yielding varieties 
of bread wheat was due to the fact that these 
were cultivated on the most fertile lands in 
the most suitable rainfall areas. 

5. The choice by farmers of the type of wheat to 
cultivate was based on palatability of produce 
and economic risk aversion, factors which had 
long-term impacts on production by increasing 
durum wheat at the expense of bread wheat. 

Various constraints plagued the project and the 
farmers throughout the project period and, indeed, still 
remain important today. Some of these constraints are 
essentially linked to infrastructure and management, and 
include the following: 

1. Insufficient number of extension workers and 
inadequate expertise to meet the needs of the 
farmers ; 

2. Insufficient number of distribution centers and 
insufficient inputs to distribute when demand 
from farmers increases ; 

3. Inefficiency of service cooperatives in meeting 
needs because of the grawing use of farming 
machinery by small farmers ; 



4. Complicated and inequitable credit system; this 
system has recently improved through decentral- 
ization that allows greater flexibility in each 
governorate ; 

5. Perhaps the most important constraint is the 
agrarian structure which has changed little 
since independence, except for the short 
interlude of cooperatives. It is characterized 
by land parcelling which renders production 
inefficient and increases the mechanization 
costs of farmers, thus forcing many small 
farmers to sell or rent out their land. On the 
other hand, it allows more efficient but also 
more speculative production by large farmers. 
The following statistics highlight this fact in 
northern Tunisia where 66 percent of farmers 
with 0 to 10 hectares work on 13 percent of the 
arable land while 6 percent of farmers with 
over 50 hectares have 55 percent of the arable 
land, a greater majority of them having over 
100 hectares. 

The situation in agricultural labor is deteriorating 
in Tunisia, and in spite of the high rate of unemploy- 
ment, agricultural labor decreased by 41 percent between 
1975 and 1980. This evolution has led to an ever- 
increasing integration of women (some salaried but most 
unsalaried) into the agricultural labor force and an 
older average age of farmers, which today is about 55 
years old. 

This factor has greatly affected the already 
deficient consumption patterns and nutritional levels in 
Tunisia. Women have little time to devote to making the 
time-consuming traditional meals which are durum based. 
Between 1968 and 1980, the increased consumption of 
French bread (refined bread wheat product) has been 
dramatic in relation to couscous, the traditional meal 
in rural areas. Moreover, even though bread is 
subsidized, household food expenditures in rural areas 
are a higher part of the household budget than in urban 
areas. The data also highlight the fact that food 
expenditures are higher in the lowest income groups than 
in the higher income groups. Though the poverty and 
absolute poverty levels of Tunisia have greatly 
decreased in the past 10 years, they are still high for 
a country that falls theoretically in the international 
middle-income group. 



Positive and negative impacts have resulted from the 
project and from the national agricultural policies 
which it supports. The most important positive impact 
is the adoption by all farmers, particularly small 
farmers, of high-yielding varieties of durum wheat. 
This is particularly significant if it is recalled that 
these farmers are mostly of the older generation, and 
therefore theoretically the most conservative and least 
resilient. The project was also instrumental in 
changing the relationship between farmer and extension 
worker to one of dynamic and direct contact in the field 
and in creating a greater awareness by all farmers of 
the need to adapt to the use of the new agricultural 
inputs . 

The negative impacts are particularly obvious in the 
contradkt-ion that has arisen between production needs 
and fazme7:~' capacity to adjust to these needs. The 
technoIaghca1 package of production has increased credit 
possibilities to farmers; this, in turn, has created 
greater burdens of indebtedness and larger monetization 
needs, espcciallg ,for small- and medium-size farmers. 
The mechanization of agricultural production became a 
part of a vicious cycle in the national problem of 
increasing znemployment and rural exodus, as both a 
cause of and a solution to ft. Finally, in spite of the 
positive element of a growing integration of women into 
the agricultural labor force as a result of male rural 
exodus, this factor has had a direct impact on 
consumption patterns, adding to poor nutritional habtks 
in Tunisia. French bread and noodle products have 
become the fast foods of rural Tunisia. 
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Figure 0-4: Tunisia - Annual Rainfall 
(1901 - 1956) 



Figure D-5: Tunisia - Faendement moven en quintaux par Hectare de 
ble' dur et ble' tendre -- 1946 - 1986 
Averaga Yields per Hectare* (Soft & Hard Wheat) 

*Source: Hyslop, J.D., Dahl, R.P.;.!&heat Production in Tunisia: Trends, Variabilities md Prow-, Section of Economic Studies, Directorate of 
A~r~cultural Development, Undersecretary of State for Agriculture, Republic of Tunisia m d  Univenity of Minnesota, September 1968. 
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Table - D-1 AREASINCEREALS 
1,000 hectares) 

Crop Year Durum Bread Wheat Barley Total 

Source : Ministere de 1 'Agriculture, Direction de la Planifica- 
tion des Statistiques et des Analyses Economiques . 



Table D-2 - PRICE OF CEREALS, 1970-1981 
(dinar8 per quintal) 

- - -  

Year Barley 

1 Quintal = 100 Kg. = 0.1 m.t. 

Sources: Report of Subcommittee for Major Field Crops for 
the Ministry of Agriculture, and Report of 
Evaluation of Performance in the Agricultural 
Sector, 1970-1979, Ministry of Agriculture, 1980. 



Bouroe: Tabla provided by I. fapourl, A ~ i a u l t u t e l  Carlmeaira, mplbllqua da l a  Tunlai*, C o J * # a r h t  kglonala  da Jandoubm pour 1. 
bvalopwnt  Alficole. 4-24-1911. Thia table ahan production rworde bator* 1956.  able D-4 rapraaenta o t i l c i a l  record. attar 1956. 



Table D-4 CEREAL PRODUCTION 
(1,000 metric tons) 

Total Total 
Crop Year Durum Bread Wheat Barlev Wheat Cereals 

Source:  ini is tare de 1'Aqriculture. Direction de la Planifica- 
tion des Statistiques et des Analyses Economiques. 



Table 0-5 C E R f  AL YIELDS 
( q u i n t a l s  hectare and b u s h e l s / a c r e )  

-- - 

Crop Year 
IIC 

1950-51 
195 1-52 
1952-53 
1953-54 
1954-55 
1955 -56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974.75 
1975-76 
1976-77 
1977-78 
1978-79 
1973-80 
1980-81 

1 Bread Wheat I Barlev 

* quintals per hecWx 
** bushels per heckare 

Source: M i n i 3  tere de 1' A g r i c u l t u r e ,  Direction de la Planification 
des Statistiques et des Analyses Econamiques. 



Table D-6 - 

. . . 
North : Center : South : Center and 

: South 
: 'Amis : Makthar : Average : Kasserine : Gafsa : Average 

Period 
- . . 0 . : A l l  Noah : . 

: (m) : (m) : (m) . (mm) : (mm) : (m) 

Maxirmrm 

MiniInm 

Average 

Yhxirmrm 

Minimum 

Average 

Source: Ben Senia, Mohamed, Supply Response of Gxeals in Tunisia, abstract 
of Ph.D lhesis, Iowa State University, Aries, Iowa, 1981. 



Table D-7 NITROGEN AND F'HISPHATE FERTILIZE3l -TIN3 
m H I G K - Y P E D ~  (mv) ANI) ORDINARY VARIETID (OV) 

Nitrogen &/ha 
Average s-m3 
Rainfall Ferti l i ty Time Stage Total P205 (klr,/ha) 

Til led% 

(d 'iA?vel HWs ovs HYVs ovs HYVs ovs HYVs ovs 

500 Wh* 45 33 33-45 22 78-99 55 45 45 

rn 67 33 33-45 33 100-112 66 45 45 

400-500 Wh 33-45 33 22 22 55-67 44 30 30 

h 45 33 33 22 78 55 30 30 

400 High 22-23 22 22 22 45-55 44 30 30 

Irrigated 67 67 133 67 

* Wheat 
*Wheat 

Source : 

crop following wellvorked fallow or pulse crop 

crop following wheat o r  forage 

Progress Report : Tunisia 1973174 
C D W T  and Technical Division, Office of Cereals 
Ministry of Agriculture 





Table - D-9 New Varieties Ikve lope~  

(D-117 Best 
Traditional Variety) 

INRAT 69 (D-5825 1969 
Amal 1972 
Bedri 1972 
Maghrebi 1974 
Ben Bachir 1980 
Kareme 1981 

Bread Wheat 
Florence Aurore 
Sol tane* 
Carthage 
Dougga 
Fath 
Salammbo 
Tanit 

* potential yield f iguree were provided by Dr. W. McCuistion, former CYMMIT 
Plant Breeder. These are yields on small plots  under optinarm conditions in- 
cluding adequate s o i l  moisture, plant nutrients, weed control and good seed 
bed preparation. 

* Now mmvd from off ic ia l  list because of susceptibility t o  s t r ipe  rus t .  

Source: "Resume des Activites: 1979-1980, Division Technique, Projet Ble' , 
Off ice  des Cereales . 





Table D-10-a 

S t a f f i n q  of t he  Technica l  D i v i s i o n ,  O f f i c e  o f  Cereals, 1982 

Genet i cs 
Exper imenta t ion  
Crop Ro ta t i ons  
Legumes 
Extension 
F e r t i  1. izat ion 
Phytopathol  ogy 

T o t a l s  

Number o f  Personnel 

B . S .  - 
2 y r s  o f  
Col lege High School 



Table D-11 

Area Planted in Cereals,1978 - 1381 ---- --.- - - - 
1980 1 198: 

Durm Wheat 
o tdinary 

Cururn Wheat 
HY 'J -- 212 I 118 I 5 9  I 2 8 9  -- 

Bread Wheat 6 1 I 5 7  3 0 
o rdinazy - 4 .  .- 
Bread Wheat 6 4  

HYV 

7 *- 

Barley 497 1 642 1 413 1 520 

TOTALS 1,630 1,776 1,316 1,445 

- - - -  
Tabla 0- l !a  

Evelution of Production of Ccreals,l978 - 1979 

(Ln metric tmo)  
S 

.. 
Type Cereal 1978 1979 1980 1981 

u 
Durum maat 650 600 740 804.4 

I TOTALS 950 1 950 1 1,165 1 1,233.3 1 

Bread Wheat 100 

Table 0-1 l b  

(in metric tons and quintalr per hectare) 

80 

Dururo Wheat 

Source: Ministry of Agriculture, Republic of Tunisia, EaoIlcBnic Budget 1982, 
Agriculture and Fisheries, Bureau of Planning, Statistics, a d & n d c  
Analysis, l982 

129 159.0 



TABLE D-12 
UTILIZATION OF FERTILIZER AM) H E R B  IDB ON CFREAZS, 1968-1981 -- 

Crop Year 

1968-69 

1969-70 

1970-71 

1971-72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

3.977-78 

1978-79 

1979-80 

1980-81 

1981-82 

Psmonim Nitrate 
(mt of N) 

4,800 

5,640 

7,919 

11,055 

13,400 

14,405 

9,100 

12,100 

10,800 

6,030 

11,390 

13,400 

18,425 

21,105 

Phosphate* 
(mt of p205 

- 
L 

.I 

18,971 

14,100 

15,600 

11,700 

8,600 

8,750 

7,800 

10,985 

17,680 

20,400 

24,900 

Herbicides 
(area treated - hectams) 

100,000 approximately 

100,000 approximately 

100,000 approximately 

l35,OOO 

l44,OOO 

212,000 

NA 

128,000 

100,000 

97,500 

184,600 

234,900 

mosphatic fertilizers used are M p l e  Superphosphate (4556 P205) and 
Simple Superphosphate (16% P205). 

Source : Budget Eccmdque, for Years 1977-78 to  1981-82; for earlier 
years: Progress heport, 'Amisia 1973-74 ClMMYT and Technical 
Division, Office of Cereals. 



Table D-13 
TWAL USE OF F E R T I L ~ I A ,  1967-1979 

Triple Simple 
Super- Super- 

Fertilizer Phosphate Phosphate Au~nonium 
Year (45) (16) Fbsphate* Nitrate Nitrogen* 

Note: mtrient equivalent of the compouPnds listed. 
Estimated 

Sources : 

Source : 

(1) P.A.V. 
(2) Quadrannual Plan 
(3) Division Technique "Office des Cereals" 

Newburg, Richard, Multi ear Proposal, Program Paper, kisia, 
PL 480. Title I.  i is. March 1981. lbnisia. 



Table - D-14 SUPlMARY OF PRESENT m T I O N  OF DEC;REE PARTICIPANW 

Numbers - Percent 

Teaching and cereals research a t  INAT 

Assigned t o  INRAT 

Working i n  extension, o r  position which direct ly 
contributes t o  cereals production 

In jobs unrelated t o  cereals 2 10 

Returned t o  U.S . for further stud? 1 5 

Working i n  other countries 

Total 

* Including Ford Foundation-funded participant. 

** One participant returned t o  the U.S. under Agricultural Technology 
Transfer Project and is studying fo r  a Ph.D. degree i n  Agronomy. 

* Does not add because of rounding. 



Durum 
Hectares 1000 
Yield Q/haa 
Production 1000 t 

Table D-15 TRENDS I N  CEREAL PRODUCTION AND RAINFALL - 
FIVE YEAR AVERAGES, 1955-1979 

1955-59 1960-64 1965-69 1970-74 1975-79 Growth Rate Percent 

Bread Wheat 
Hectares 1000 192 14 5 152 25 2 109 
Yield Q/ha 
Production 1000 t 

Barley 
Hectares 1000 
Yield Q/ha 
Production 1000 t 

A l l  Cereals 
Hectares 1000 1,957 1,608 1,272 1,468 1,574 
Yield Qfia 3.44 3.52 3.87 6.17 6.36 
Production 1000 t 674 566 49 2 906 1,001 

North mm/yr. 580 530 450 56 0 500 - 
Center and South 
mm/y r 29 2 26 o 256 341 280 - 
a qu in ta l s  pe r  hectare.  One qu in ta l  equals 100 kg o r  220 pounds. 

b The north accounts f o r  more than half  t h e  a rab le  land and produces 62.68 and 39 percent of t h e  t o t a l  acreage of 
dumm and bread wheat, r e spec t ivdy .  Rainfal l  ranges from 400-600 mm/yr. The Center accounts f o r  about 40 percent of 
t h e  a rab le  land and produces 35-40 percent of t h e  acreage of a l l  cereals.  Rainfal l  ranges from 250-350 mm/yr. The 
south accounts f o r  only 5-10 percent cf the  a rab le  land representing the  area i n  cereals.  Rainfall  averages l e s s  than 
250 mm p e r  year. 

Source: Mchamed Ben Senia, Supply Response of Cereals i n  Tunisia, Ph.D. Thesis, Iowa S ta t e  University, 1981 





I n  lwl 
D U R U H  - BREAD WEAT 

tfmbcul t : u.6  . t : 10.7 t 8.6 
Avarrgs North 

north : 17*3 : U.2 : 14.7 t 21 .O t 14.5 ! 19.6 r U.0 
Center L 
south : 9.1 : 3.7 : 3.7 t t 5.5 : 5.9 a 3.1 

a Tunisia : 17.3 t 7.6 : U.6 t 21.0 t 10.5 I 10.1 t 6.1 

* 1 quintal/hectam= 1.48 bushels of wkat or 1.85 bushels of barley per acre. 



Table D-18 - 

Product 

Planned and Actual Land U s e  and Value of Gross Annual Production i n  t h e  Agr icu l tura l  Sector ,  1962-1971 
(Actual  1959-1961) 

Average Area 
Hectares 

Production 
Metric Tons 

Value 
~ i n a r &  

Actual 1959-6s /  Planned 1971 Actual 1959-6s/  Planned 1971 Actual 1959-6111 Pmnned 1971 

- 
Cereals  3,38731 2 , 7 5 4 ~  552 1,147 20 064 41.779 

Tree Crops 94 1 1,379 933 1,289 40.230 65.765 

Vegetables 24 50 359 777 10.476 21.929 

I n d u s t r i a l  Crops 10  14  37 129 682 1.280 

l?orage& 56 38 3 1,209 3,249 18.135 48.7 35 

To ta l s  4,485 4,740 3,105 6,725 90.365 185.890 

Used average es t imates  t o  reduce b i a ses  due t o  weather e f f ec t s .  
1966 prices. 
Includes fal low,  est imated t o  be 44 percent  of t h e  t o t a l  a r ea  &located t o  cerea ls .  
Includes t h e  production and va lue  of s t r a w  and s tubb le  forage  f r o m t h e  c e r e a l  and pu l se  crops. For  a l l  forages,  
production w a s  o r i g i n a l l y  est imated i n  forage u n i t s .  Conversion t o  t ons  was based on t h e  assumption of 300 forage 
u n i t s  p e r  t o n  of  forage,  an average f o r  hay i n  Tunisia.  

Source: "Retrospective of Tunisia  Agriculture: 1962-1971," by Herman Van Wersch and Thomas Daves, I n s t i t u t e  of 
Agricul ture ,  Forestry,  and Home Economics, Universi ty  of  Minnesota. 





Table D-20 

Private 
1-5. ha. 
5 4 0  h. 
10-20 ha. 
20-50 he. 
50-100 ha. 
1W-2CO ha. 
200-500 ha. 
5c3- ha. 

itrblic 
Agrocczbinates 
&lot ,  edu=a';lor.al fk-s 
rbrthern Co-ogs 
Co-ops i n  Center and South 
To be sold t o  yort?g famers 
To be sold a t  public auction 

S u b t o t e  A + 9 

Forests 
Extensive Pcstures ( ~ r i b a l  k n d )  

Source: K i n i z t .  of Aericulture 
J m. 132 

Arts in lOG0 J e c x t c s  

Sub-total (product~ve 

Total area of c c u t r j  

Source: Countzy.Program - "The Zocar Mutud Credit union System And S m a l l  Farm Credit 
in Tunisia1* by W i l l l a  F .  .lohason, Agricultural Economist, USAID/Tunisia, 
Tunis, December 1972, "Small  Farmer Credit In  Africa" AID Spring Review 
of Small Farmer Credit, Volume V I ,  Feb. 1973, No. SR 106, Country Papers 





Table D-22 -- 
Al,GRAGE ANNUAt AREA EUR CENNS BY FARM SIZE, 1970-1979 
WITH ESTIMATED PRODUCTION BASED oeJ AVERAGE ANNUAL AREA 

Area in 
Hectares 

Percent of  
Total 

Accumulated 
Percent age 

Area in  
Cereals* 

%terial derived from production information in Table D-4 .  

Source: "Report of Subcommittee for Major Field Crops for the Ministry of 
Agriculture ," 1980, and ''Report of Evaluation of  Achievements in the 
Agricultural Sector, 1970-1979 ." 



w a a  ? 8 ? ?  
d . i * g S (  4- Q 



o o m o o  #;Z our090 
" c u h b n h  N 

o o m o o  wlusoo 
I - I t U h Q l h  I 



Table D-25 

(mt  1,000) 
Average Annual 
Mectan!s (1,000) 

Average Annual Production 
(mt 1,000) 

Awrage Annual 
Yield (mt/ha) 

BREAD WHEAT 
Total Prodt~~tion 

(mt 1,000) 
Average Annual. 
Hectares (1,000) 

Average h u a l  Roduction 
(mt 1,m 

Amrage Anrmal 
Yield (mt/ha) 

'm WHEAT 
Total Prcduction 

(mt 1,ow 
Average Annual 
Hectares (1,000) 

Average Annual Production 
(m~: 1,000) 

Average Annual 
Yield (mt ,/ha) 

BAluEx 
 product ion 

(mt 1,000) 
Average Annual 
Hectaros (1,000) 

Average Annual Production 
(mt 1,m 

Average Anmtal 
Yield (mt /ha) 

rnAL CEREAtS 
Total Production 

(mt 1,m 
Average AnnuRl 
Hectares (1,000) 

Average Annual Production 
(mt/hd 



Table D-26 

aCMPARISON OF A- ANNUAL CEREAL PRODUr:TlON, AREA AND Y I E U B  
1911 - 1981 AM) 1978 - 1981 

MURUM 
E A T  Production 
(mt 1,000) 

Average Annual 
Hxtares (1, W) 

Amrage Annual Yroduction 
(mt 1,ooo) 

Average Annual 
Yield (mt/ha) 

BREAD WHEAT 
Total Production 

(mt: 1,000) 
Average Annual 
Hectares (1,000) 

Average Annual Production 
(mt 1,000) 

Average PmuaY 
Yield (mt/ha) 

JlARTm 
s ~ r o d u c  t ion 

(mt 1 ,ow 
Average Annual 
Hectares (1,000) 

Average Annual Production 
(mt l,OO(O 

Average Annual 
Yield (mt/ha) 

~~ 
Total Production 

(mt 1,000) 
Awrage  Arnrual 
Hectares (1,000) 

Avlerage Annual Production 
( m t h .  

DIFFERENCE 



Table D-27 

Area Planted in High-Yielding Varieties 1979-1982 
1,000 Hectaree) 

Table D-27a 

Consq t ion  of Fer t i l i ze r  fo r  Cereals 1978-1981 
(1,000 Metric Tons) 

1982 

33q 

75 

I Fer t i l i ze r  I 1978 1979 1980 1981 

1981 

289 

64 

1980 

259 

52 

Cereal Type 

Durum Whec~t 
HW 

Soft Wheat 
HYV 

1979 

218 

31 

Super-Phosphate 16% 

I APmonium Nitrate 33% I " I 40 I 5 5  1 6 3 1  

Super-Phosphate 45% 

Table 1)-27b 

35 

Use of Herbicide for  Weed Control -- in Hectaref3) 

31 

Source: Ministr~ of Aericulture. Re~ublic of  Tunisia. Economic 

15 

Y 

Budget i982, ~ ~ r i c u l t u r 6  anb Fi she r i e~ ,  B u r e k o f  
Planning, Sta t i s t i cs ,  and Economic Analysis, 1982. 

15 

30 40 50 



S h o r t  Term 

Individual 

Source: Johnson, William F . ;  Agricultural Sector Paper, Annex t o  Agricultural 
Development Loan Paper, Fiscal  Year 1972, USAID - Tunis, Peb. 13, 1972. 



Table D-29 

Agricultural Credit U: 1.000 Dinars 

Variation 
1979 - 1980 - Au~nmt Percent 

Short Term 
Medim Term 

Total 

Short Term 1.528 2.007 479 31.3 
Medium and Iang Term 13.667 15 959 - 2.292 - 16.8 

Total 15 195 17.966 2.771 18.2 

Total Short Term 13.623 20.404 6 781 49.8 
Total Mediun and kmg Term 14.975 19.213 4.238 28.3 - 

Total Credit 28.598 39.617 11.019 38.5 

Source: National Badc of k i s i a ,  Annual Report 1980. 



Table D-30 
Budget of a Farm i n  the & r = T e ~ r a l ~ r e d i t  Program i n  Northeast 

ItecoKd of Year (1979-80) - 
Yield Total 

Areas 
lkctares 

k t  4 / 28 
Barley 6 9 ;I 4 54 ::: 
Horsebeans 0.5 4 0.4 2 0.2 
chick-pea8 0.5 4 0 .4 2 0.2 

]Expenses of: Ctmmt 'iear (1980 .. 81) 

Increase 

Wt 4 
Barley 6 
HoraebeaPls 0.5 
(=Ck-pea~ 0.5 

Expenses (1981 Crop Year) 

Cost h Tunisian Dinars 

Seed and Plants 
Ferti l izer 
Pest icicles 
Tractor Rental 
Salaries 
Crop Insurance 
Femily Expenses 

Total Cost 

Value of Production Sold (Dinars) 

Wheat 
Barley 
Horsebeans 
Chick-peas 

Calves Sold 
Wool Sold 

100 
Total 'I'rm 

25 
Total TIrm 

hss Costs 729 
Net Profit T b x  

11 The c m t  of TD 729 includes the cost of repaying the loan. - 
Source: Records of Office of Assistance t o  Small  and Medium Agriculturists 

of Northeast Tunisia, and information pruvided by David Dupras, 
U S A U ) / ~ ~ ~ ,  Credit Advisor. 



Table D-31 

cereal 
Crop 

O O M P m  OF ADDED -ON AND FARM V '  OF CEREXLS 
(1971 I 19- 1960 .. 1m 

Added Value* 
F'mducth 
(1,000 mt)  

h r l m  Wheat + 3,290 TD 315,840 $567,955 
Bread Wheat 847 73,689 132,510 

Total Wheat 4,137 389,529 $700,465 

Total Cereals 5,302 ID 469,914 $845,016 

*1 'ID = .5561 U.S. dollar (1982 exchange rate). 
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. TABLE D-33 

Some Relevant Social Indicators for 1959-1966 

Pmlatian Indicators 1959 
Total population 3,185;r69 
Annual papulation growth 2.6% - 
Urban e l a t i o n  29% 
Rural ppulation 71% 
Pupulation under 20 years 50. 7% 
Adultliteracy(15yrs.andmr) 16.0% 

~ a i ,  5% i n c a ~ e  g - b p -  -- 
Rural population in  absolute poverty 45% 
Urban population in absolute pavlerty 22% 
Total population i n  absolute paverty 45% 
Total population a t  poverty threshold 75% 

&ricultural Indicators 
Percentage of population 
active in agrlcultum c. 73% 54.3% 

Extension worker per no. of hectares 1 : 19,500 - 
Agricultural w. per no. of hectama 1: 54,800 
Metribution of landk: 04.9% hectams aZ of f a ~ l ~ ~ m  

(6.7% of total land area) 

50-99.9% hectam 2.5% of f a ~ ~ ~ e r ~  
(12Z of total land area) 

500 hectares +: 0.1% of famers 
1962: 100 hectares +: (6% of total land a m )  
1.4% of farmers 

(i.e 22.1% of land) 

Percentage of Agriculture 
Produce in GDP 

Fmplcryment 
Agricultural wrkers total 
Mile 
Female 
Fanale employment in total 
labor fanre 

Rural uneolp1Uymene - ~ l o y m e n t  
Total unemployment 
Rural underemployment 
15-19 yrs. old in labor force 
15-19 yrs. old unemployed 

(continued) 



TABIE - D-33 (continued) 

Papulat ion Indicators 
b igra t ion  

Sane Relevant Social Indicators for  1959-1966 

'Health and h t r i t ona l  Indicators 
Life mectancv 
Gross &ath raie per 1,000 
Infant mortality per 1,000 
Gmss bir th rate per 1,000 
Caloric intake per cap ./day - 
Awrage 
Rural 
M a n  

Populatim below 2,000 cal . /day 
Rural 
Urban 

Cereals consumption per cap. /yr. 
Cereals expenditures per cap /yr . 
a£ house budget 

Cereals % of to ta l  caloric intake 
Durum wheat per cap. 
conf31rmption/yr. 
Bread wheat per cap. 
consumpt ion/yr . 

. ?iL 

40.7 yrs. 
20.0 

202.0 
46.0 

53 yrs. 
15n3 

2,340 
2,250 
2,600 

25% 
3m 
12% 
145 Kg. (1968) 

* In  1959, over 7 thousand ha, mostly i n  Northern region, were aJned by foreignem, 
mainly French. No figures existed then on land distribution. 

Sources: (3X Census 1956 and 1966; Annuaire des Statistiques; IB3RD, 1974 and 1980; 
Wersch e t  a1 ; Perspectives kcennale du IRwlelappement.; Bhmedijk; Qyslap and 
Dahl ; Dalrymple ; General Research. 



Table 0-34: Daily Caloric Intake According to Income Levels - 1975 

(per c a ~ i c a ,  per annum) 

income Level- : Large C i t i e s  : Urban : Rural : .Ayeraga 

0 - 30 
30to - 60 

60 to- 80 

80to - 100 

100- - 120 

120 tc- 160 

160 tQ 200 

200 to 300 

300 tQ 400 

400 a19 over 

- - 
L . 

Averaqe . 2416 : 2432 : 2652 : 2543 
I 

Smrca: Consumption Survey, 1975. 



TABLE D-35 

Relevant Social Indicators for 1975-1980 

Population 

Total 

u r h  (percentage) 
rural 

Annual population growth 
urban 
rural 

Population between 
0-14 yrs old 

15-65 yrs old 
or 

0-19 yrs . old 
20-65 yrs. old 

Incane Distribution 
7 z E i E 2 m o  incane group 
TOD 20% income nrob - 

5.0% of incoraes 
50.0% of incomes 

6,363,000 (projected for 
yr. 2000: 9 million) 

~4 5% income g&upup 22.0% of incomes - o 

Total population in absolute 
F r t Y  17.0% 

urban 20.0% I - 
rural lS.a% - o 

Total population a t  poverty 
threshold 

Agricultural Indicators 
b w t h  of agriculture in OP 5 1% (1970-79) -- 
Gruwth of agricultural production -8.0 (1976-79) -3.3% 
Agricultural labor in total 
f abor force 38.0% 35.0% (minus 41% 

in relation to  
total agr. labor) 

Females 
Atllerage age i n  labor force 
Distribution of Land 

0-4.9 hectares 

9-99.9 hectares 

500 and more hectares 

13.6% -- 
50.8 yrs. old (c. 55 yrs. old) 

40.9% of farmers - - 
(5.6% of arable land) 
2.7% of farmers - - 

(12 .O4% of arable land) -- 
0.4% of farmers 

(16. go of arable land) -- 
(continued) 



TABLE D-35 (continued) 

Relevant Social Indicators for a;-t5-1980 - 
Population 

No. of ag. engineers in 
cereals product ion 11 Tunisians; 

8 foraigners 6 (1982) 
(entire country-all agriculture) 

No. of attension workers in cereals 
product ion 270 (High School level or  

lower - country - a l l  
agriculture) 

Social Indicators 
h e m ~ l ~ n t  15. n 
Effective unemployment 30.0% 
Emigration (persons/yr) c. 15,500 
Literacy 55% 
Caloric intake per personlyr . 2,543 

rural 2,542Ll 
urban 2,416 
16% of population with 

daily p.c. calories 2,045 

Food expenditures in total household 
(per -p*/yr.) 

rural 48.8% 
small urban 41.0% 
urban 37.0% 

Cereals i n  food expenditure 
(per cap. /yr . ) 

rural 24 4% 
small urban 21.7% 
urban 17 1% 

Cereals consumption per cap. /yr , 
average 181.29 Kg. 
rural 203.57 Kg. 
urban 163.66 Kg. 

m 
of households 
of less than 50 
dinars income 
have 57.5% 
caloric 

e deficiencies 

Healttl Indicators 
Crude birth rate per 1,000 35.4 (1977) 31 
Crude death rate per 1,000 12 (1977) 11 
Total fer t i l i ty  rate 4.6% (1977) 4.4% 
Life expectancy 57 yrs. old (1977) 58 yrs old (48 in 

190) 

1 - Ru ral here includes small urban agglomerations and dispersed rural centers* 

Sources : IBRD 1974, 1980, 1981 ; FA0 1979, 1980; Consumption Survey 1975; 
Perisse atxl Kamoun: Johnson; Office des Cereales intenrlew 
April 1982. 



APPENDIX E 

PERSONS CONTACTED 

Aqency f o r  I n t e r n a t i o n a l  Development 

M r .  Elmer Fa les  
Of f i ce  of Technical  Support 
Near East Bureau 

D r .  Robert Jackson 
A g r i c u l t u r a l  Research S c i e n t i s t  ( p l a n t  Gornetics ) 
Bureau f o r  Science and Technology 

M s .  Emily Baldwin 
Off ice of  Technical  Support 
Near East  Bureau 

D r .  Sam C. Li tzenburger  
(Former U. S . A I D  Agr icu l tu re  Off i c e  r e spons ib le  f o r  
i n i t i a t i n g  Cereals Improvement Program i n  Tun i s i a )  
r e t i r e d ,  Inngmont , Colorado. 

D r .  Dana Dalymple 
I n t e r n a t i o n a l  Resoarch Centers  Liaison Of f i ce  
Off ice of  Agr icu l tu re  
Bureau f o r  Science and Technology 

D r .  Nassib Hemaidan 
Of f i ce  of  I n t e r n a t i o n a l  Tra in ing  
Bureau f o r  Science and Technology 

M r .  Pat  Demagoe 
0ff :ce  o f  Rural Development and Natural  Resources 
Bureau f o r  Science and Technology 

M r .  Robert Morrow 
O f f  ice of  Technical  Support 
Bureau f o r  t h e  Near East  

U S A I D  Mission 
Tunis, Tunis ia  

M r .  Edmund La Auchter 
Program O f f i c e r  

Rr. John F l i g i n g e r  
Agr icu l tu re  Development Off i ~ e r  



M r .  D a l e  G i b b  
Health, N u t r i t i o n  and Fopula t ion  O f f i c e r  

USAID Mission 
Tunis ,  Tun i s i a  ( con t inued )  

M r .  David Dupras 
A g r i c u l t u r a l  Credit  Adviser  

M r .  Sa l ah  Mahjoub 
A g r i c u l t u r a l  A s s i s t a n t  

M r .  Harold Dickherber  
A g r i c u l t u r a l  Economist 

Government o f  the Republ ic  o f  Tun i s i a  

M i n i s t r y  of  A g r i c u l t u r e  

M r .  Malek Ben Sa lah  
D i r e c t e u r  (Director) 
D i r e c t i o n  de Product ion Vege ta le  
(Bureau of  P l a n t  ~ r o d u c t i o n )  

Madame Fatma Mamouri L '  Arbi 
D i  r e c t i o n  de Cooperation I n t e r n a t i o n a l  d  ' A g r i c u l t u r e  
(Bureau f o r  I n t e r n a t i o n a l  Cooperat ion f o r  A g r i c u l t u r e  ) 

M r .  Mocktar Trabelsi 
Director 
and 
M r .  Mohammad J e r r a y a  

O f f i c e  d 1 A s s i s t a n c e  aux P e t i t s  et lioyen ~ ~ r f c u l t u e r s  du 
Nord-Est de l a  Tun i s i e  (APMAME) 
( O f f i c e  of  Ass i s t ance  to  Small and Medium A g r i c u l t u r i s t s  o f  
North-East Tun i s i a  - Small Farmer Credi t  program) 

M r .  Aberrazak Ayoub 
Governor o f  Governorat (p rov ince  ) of  Jendouba 

D i r e c t i o n e  de P l a n n i f i c a t i o n ,  des S t a t i s t i q u e ,  e t  des Analyses - Planning,  S t a t i s t i c s ,  and Economique Analyses)  

M r .  Badr Benmamor 
D i r e c t o r  
M r .  Abdel Majid Zahnoun 



Off ice of  Cerea ls  
Technical  Se rv ices  Divis ion 

M r .  A l a l i  Godbane 
Chief of  Technical  Se rv ices  Divis ion  

Of f i ce  of  Cereals 
Technical  Se rv ices  Divis ion (cont inued)  

M r .  A. Radri 
Head, Extension i n  F e r t i l i z e r  Use 

M r .  Salah Rezqui 
Head, Extension Serv ice  f o r  
Technical  Se rv ices  Divis ion 

M r .  A l i  Haddad 
Head, Extension Serv ice  f o r  
Technical. Se rv ices  Divis ion 

Madame F a  Larbi 
Head, Extension Serv ice  f o r  
Technical  Se rv ice  Divis ion 

M r .  Zahrat  Mediene 
Storage Depot 
Beja Se rv ice  Area 

Herbicide and F e r t i l i z e r  Use 

Medicago and Crop Rotat ion 

Barley 

M r .  Mongi M i l i k a  
Chief,  Se rv ice  f o r  Suppl ies  

Other Government Off i c e s  

K r .  Slama Abdel Majid 
D i  r e c t e u r  General 
Centre Nat ional  des  Etudes Agricole  
(Nat ional  Center  f o r  A g r i c u l t u r a l  S t u d i e s )  

M r .  A l i  Ben Mohammed 
Pro jec t  APMANE, Beja 

M r .  Fehri  Souilem 
Commissioner f o r  A g r i c u l t u r a l  Development 
Be ja Government (province ) 

Mr. Belhani 
Of f i ce  of  Commissioner of A g r i c u l t u r a l  

M r .  Slimane 
Of f i ce  of  Commissioner of Agr icu l tu ra l  

)I 

Development, Beja 

Development, Beja 



M r .  A l ib re f  
Off ice of  Commissioner o f  A g r i c u l t u r a l  Development, Beja 

O t h e r  Government Cf f ices (cont inued  

M r .  H a m m a m i  L. R i b i  * 

Chief of  APElANE P r o j e c t  i n  Pont du Fahs 

M r .  S i  Mahmaud M '  Z a l i  
Delegue (Represen ta t ive  ) c f  Pont du Fahs 

M r .  M. Gagaroui 
Commissioner f o r  A g r i c u l t u r a l  Development 
Jsndouba Governorat ( Province  ) 

M r .  Tahib Zenmouri Mows 
Chief ,  Crop Rota t ion ,  P .gr icu l tu ra1  Off ice 
Jendouba Governorat (Province  ) 

I n s t i t u t  Nat iona l  dBAqronomique de T u n i s i e  
(Na t iona l  A g r i c u l t u r a l  U n i v e r s i t y  o f  Tunisia-INAT) 

Dr .  Abderrahaman J a r r a y a  
Director 

Dr .  A l i  Benzaid Se l imi  
Chief and P r o f e s s o r  
Department o f  Economics and Rural  Sociology 

D r .  Moncef Ben Sa id  
P r o f e s s o r  
Department o f  Econcmics and Rural  Sociology 

Dr .  Sabine Channouf 
P r o f e s s o r  
Department o f  Economics and Rural  Sociology 

D r .  A l i  Salmi 
P r o f a s s o r  
Department o f  Economics and Rural  Sociology 

D r .  M. Habib Ketata 
P r o f e s s o r  
Agronomy and P l a n t  Gene t ics  
C 

D r .  A. Daaloul 
Director 
E'cole Supe r i eu re  d 1 A g r i c u l t u r e  du Kef 
(Col lege  o f  A g r i c u l t u r e  o f  Le ~ e f )  
(Also P r o f e s s o r  and Research S c i e n t i s t  for  INAT) 



I n s t i t u t  Nat ional  dlAgronomic d e  Tun i s i e  (cont inued)  
(Nat iona l  A g r i c u l t u r a l  Un ive r s i ty  of Tunisia--1NAT) 

D r .  Mohamed Ben Senia  
Prof .ssor 
E'c~;.~.e Super ieure  du Kef 

M r .  A. Yahyaoui 
P ro fes so r  
E ' c o l e  Super ieure  du Kef 

I n s t i t u t  Nat ional  d e  l a  N u t r i t i o n  

D r .  K a l l a l  
D i r e c t o r  

M r .  M. Bouslama 
M r .  F. Mazhoud 
M r .  M e  Mansour 

I n s t i t u t  Nat ional  d e s  S t a t i s t i q u e s  - 
Mr. A. Kanoun 
D i  vec to r  

I n s t i t u t  Nat ional  d e  Reserche Aqronomique d e  Tunis ie  
(Nat iona l  Agr i cu tu ra l  Research I n s t i t u t e  of  Tunis ia  

D r .  Lasram 
D i  r e c t o r  

M r .  M a  Ben Salim 
Chief 
Cereal Technology Laboratory 

M r .  Mouldi E l  Ghanmi 
D i r e c t o r  
Seed Control  Se rv ice  and Laboratory 

P r i v a t e  Tunis ian Farmers 

Beja Area 
M r .  Sa l a  Ben Hisoun Nef z i  
M r .  A l i  Ben Hammed Mounnie 
M r .  Mabroul Ben Chedly 
M r .  Khel i fa  Ben Mhawar 
M r .  Addel K r i m  Be Mohammed 

Pont du Fahs A r e a  
M r .  Mustafa Buheni 
M r .  S. Abdeuahman Bouliam 



P r i v a t e  Tun i s i an  Farmers 

Jenedouba Area 
M r .  Mahedine Ben Henda 

Other Farms V i s i t e d  
S b e i t l a  - On-farm barley test demons t ra t ion  - 
Sbiba - II II I t  II I 1  I 1  I 1  II I0 II II II I 1  I 1  II I 1  II 

Rohia - On-farm wheat and b a r l e y  test demons t ra t ion  
S i l i a n a  - On-farm h e r b i c i d e  test  demons t ra t ion ,  and wheat 
v a r i e t y  t r i a l s  

Jendouba - Large Tunis ian  farm (about  1 ,000 h e c t a r e s )  growing 
wheat and b a r l e y  commercial ly f o r  seed.  Also has e x t e n s i v e  
a r e a  of  f o r a g e  c rops  and s e v e r a l  hundred head o f  cat t le  and 
sheep.  

Food and A q r i c u l t u r e  Organ iza t ion  o f  t h e  United Nat ions  
Rome ,  Italy 

D r .  Donald C. K i m m e l  
D i  rec tor-General  
North America Regional Off ice 
FAO, Washington, D.C. 

D r .  A. D e  Fauconval 
A s s i s t a n t  Director 
A g r i c u l t u r a l  Opera t ions  D iv i s ion  
FAO, Rome  

D r .  H. Braun 
Chief ,  F e r t i l i z e r  and P l a n t  N u t r i t i o n  S e r v i c e  
Land and Water ~ e v e l o p m e n t  D iv i s ion  

D r .  J. Wolf 
Sen io r  Commodity S p e c i a l i s t  
H o r i c u l t u r a l  Products ,  Rubber and S o f t  F i b e r s  Group 
Commoditites and Trade Div i s ion  
Economic and S o c i a l  P o l i c y  Department 

D r .  B. Ortolo 
S e n i o r  A g r i c u l t u r a l  Planning Advisor 
Planning A s s i s t a n c e  S e r v i c e s  
P o l i c y  Analys i s  D iv i s ion  
Economic and S o c i a l  P o l i c y  Department 

D r .  Ruth Finney 
Chief 
Human Resources,  I n s t i t u t i o n s ,  Agrar ian Reform Div i s ion  
Home Economics and S o c i a l  Programs S e r v i c e  



Food and Aqricultural Organization of the United Nations 
(continued 1 
Rome Italy 

Dr. Christian 0. Emmich 
Commodity Specialist 
Cereals Group 
Basic Foodstuffs Services 
Commodity and Trade Division 

International Fund for Aqricultural Development 

Mr. Piero Bronzi 
Agricultural Officer 
Near East Division 
Rome, Italy 

International Bank for -..- Reconstruction and Development 
(World Bank) 
Washington, D.C. 

Dr. John Doolette 
Agricultural Officer 
European Mediterranean, Middle East and North Africa Division 

Dr. Jim Pines 
Consultant 
~opulation and Health Division 

Food and Druq Administration 

Dr. A. L. Forbes 
Associate Director 
Nutrition and Food Services 
Washington, D. C. 

U. S. Department of Aqriculture 

Dr. John Hys lob 
Leader of Worldwide Programs 
Office of International Cooperation and Development 
Technical Assistance Division 
Washington, D.C. 

International Maize and Wheat Improvement Center 

Dr. Norman Bourlag 
International Maize and Wheat Improvement Center 
Londres-40, Mexico Ci t y r  Mexico 



Ford Foundation 

D r .  W i l l i a m  Carmichael 
V i c e  P r e s i d e n t  
Developing Country Programs 
320 E. 43rd S t r e e t  
New York, NY 10017 

Mid-America I n t e r n a t i o n a l  A g r i c u l t u r a l  Consortium 

D r .  J. Wendell McKenzie 
A s s i s t a n t  Dean of  Col lege  of  A g r i c u l t u r e  and 
Director of  I n t e r n a t i o n a l  A g r i c u l t u r a l  Programs 
U n i v e r s i t y  o f  Missour i  
( V i s i t i n g  Tunis ia  on a g r i c u l t u r a l  t echnology  t r a n s f e r  p r o j e c t  
under  Mid-America I n t e r n a t i o n a l  Agr icu l - tu ra l  Consortium 
CMIACI ) 

D r .  Warren Prawl 
U n i v e r s i t y  of Missour i  
MIAC P r o j e c t  
O f f i c e r  on A g r i c u l t u r a l  Technology T r a n s f e r  i n  Tun i s i a  

R o c k e f e l l e r  Foundation,  N e w  York, N.Y. 

D r .  Chip Mann 
A g r i c u l t u r i s t  

D r .  William Wright 
I n t e r n a t i o n a l  A g r i c u l t u r a l  Development S e r v i c e  

U n i v e r s i t y  o f  Minnesota, St .  Paul ,  MN 

D r .  Malcolm Purv i s  
A s s i s t a n t  Dean f o r  I n t e r n a t i o n a l  A g r i c u l t u r a l  Programs 

D r .  Terry Roe 
P r o f e s s o r  
Department o f  A g r i c u l t u r a l  and Applied Economics 

Iowa State Un ive r s i t y ,  Ames, Iowa 

D r .  E a r l  0. Heady 
Director and Di s t i ngu i shed  P r o f e s s o r  
The Cente r  f o r  A g r i c u l t u r a l  and Rural  Development 

Other Organ iza t ions  

D r .  Gayland H a l l  
Pragma Corpora t ion  
Washington, D.C. 



Other Organiza t ions  ( con t inued)  

M r .  Ga ? lord  Walker 
M u l t i r , i t i o n a l  Agribusiness  Systems Inc. 
Ar l ington ,  Vi rg in ia  

Oreqon S t a t e  Unive r s i ty  
School o f  Aqr icu l tu re  
( F a c u l t y  members a t t e n d i n g  wheat seminar a t  INAT i n  ~ u n i s i a )  

D r .  W. E. Kronstad 
D r .  A. Appleby 
D r .  M e  Glenn 
D r .  D. B r e w e r  

D r .  W. L. McCuiston 
( former ly  with Ford Foundation on Cereals Improvement Program 
i n  Tun i s i a )  

D r .  F. Bolton 
Assigned to  Arid Land Cereals P ro jec t  with Ecole Super ien ie  
d m A g r i c u 1 t u r e  du Kef. 

I n t e r n a t i o n a l  Crops Research I n s t i t u t e  f o r  the Semi-Arid 
Tropics ( ICRISAT) 

Patancheru P.O. 
Andhra Pradesh 502-324, I n d i a  

D r .  David F. Nygaard 
A g r i c u l t u r a l  Economist 



APPENDIX F 

PHOTOS 



Wheat, a staple food of Tunisia, is ideally suited for Mea)eda Valley m the north where much of the 
growing in the Mediterranean climate in the country's wheat is grown. 

Wheat was an important crop in Tunisia during the Roman occupation (around 300 B.C. 
to 200 A. D.). Roman ruins in some fields are evidence of a highly developed civilization 
and technology, such as this aquaduct which brought water from the mountains near 
Pont du Fahs to Carthage, 50 miles away. 



Mustah Buheni, 2nd from right a farmer in Zaghouan Governorate, discusses production 
results on his 5 hectare farm with extension agent. This was his f ist  year in using the high- 
yielding wheat varieties. While production was greater, weed problems increased Team 
members Mona Fikry, right and Carl Ferguson, left take notes. 

This fidd i//ustrated the weed problem in Tunisia. William can eradicate such problems, but shortage of supplies 
Fred Johnson, team leader, and Tunisian extensionagents was a problem in 1982. 
inspect this field contaminated with poppies, Herbicides 



Farmers have learned to use herbicides for weed control Hand sprayers have been 
introdxed for use of farm family members, including youth. 

Raising of livestock, both sheep and cattle, is legumes for human consumption and livestock 
being integrated with production of cereals, feed ;n Tunisia. 
rotated with forage crops, as feed, and grain 



Cattle raising for milk and meat production is integration of livestock with cereal prodbction in 
emphasized by the Government of Tunisia in the rotation with forages and grain legumes. 

Sela 
Net* 
camel 

Ben H 
center 

'8. seeks 

'esoun 
facing 
credit 

from APMANE agwi for purchasing an imported breed to improve his herd of cattle on his 30 hectare wheat- 
forage production farm in Beja Province. 





Above is a Notice which appeared i n  La Press, a national Neuspaper, 

on t h e =  consecutive days during the week of April 19, 1982 concerning 

farmer f l & a  days to be heid In different regions during the months of  

April mri May. The subJects of the f l e l d  days were: 

- me uti l izat ion of  high-yielding varieties of wheat 

- The introl.uction of a ~ u a l  legumes krto the rotation 

- The use of f er t i l i z er  and herbicides 

- Cultural pructices for grain legumes 



APPENDIX H 

NOTES ON AUTHORS 

William Frederick Johnson, Agricultural Economist with 
AID since 1961, is currently with the BIFAD Staff, having 
transferred from the Title XI1 Coordination Staff in the 
former Technical Assistance Bureau, A~~l~ashington, where 
he had served since returning from Vietnam in 1975. 
Other AID posts and special asiiignments have included 
Liberia, Tunl-sia, and several ott~er countries in Africa, 
and InGanesia, the Philippines, and Vietnam, and the 
former East East Bureau in Washington. Positions held 
include Agricultural Economic Advisor to host Governments 
and AID Food and Agricultural Officer. He served with 
FA0 on its staff in Rome, Italy, and in Saudi Arabia as 
Chief of FA0 Mission and as Agricultural Economic Advis- 
or. Other Government experience include the Office of 
Price Stabilization as Price Economist and Economic 
Analyst with the Department of Defense in Japan. In the 
private sector, he held the position of Director of 
Research and Development, and of Natural Resources 
Economist with a private company. He attended the 
University of Tennessee and holds a B.S. degree in 
Geological Engineering from the University of Oklahoma, 
and a Masters degree from Harvard University where he 
majored in Agricultural and Developmental Economics under 
the late Professor John D. Black and Professor John 
Kenneth Galbraith. He is fluent in the French language, 
and also speaks Italian, Japanese, and German In this 
order of fluency. 

Carl Ferguson, Agronomist, is currently a Consultant for 
AID. He retired from AID in 1978 following aasignments 
in Paris (Marshall Plan) , Iraq, Haiti,' Senegal, Mo.rocco, 
Tunisia and Washington, D.C. He served as Food and 
Agriculture Officer in Senegs,: , Morocco, and Tunisia, and 
in AID/~ashington as the Deputy Director, Office of Title 
XI1 Coordinator and University Relations. He holds a 
degree in Soil Science from the University cf Missouri, 
and taught Soil Science and General Agronomy at Texas A & 
M from 1946-51. From 1951-54 he served in the Soil 
Conservation Service at Beltsviulle, Maryland. He is 
fluent in the French language. 

Mona Fikr , Development Anthropologist, is currently a + Corisu tant with USAID. She holds a Ph.D. degree from 
Indiana University and has taught in the U.S. and 
Algeria. She has been involved in projects and research 
in North Africa, the Middle East, Central Africa and the 
Sahel. Her most recent tour was two years in Mauritania 
working on the Rural Sector of the Four-Year Development 
Plan of Mauritania. She is fluent in the French and 
Arabic languages. 
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